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LIST OF ACRONYMS AND ABBREVIATIONS
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CFR Code of Federal Regulations

CO, Carbon Dioxide
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Vol % Percentage on Volume Basis
vVOC Volatile Organic Compounds

WSCFH  Wet Standard Cubic Feet per Hour

@ TRC Report No.: 182436.INHE

vi



Emission Test Report
Five Coal Fired Units April-September 2011

I certify that to the best of my knowledge:

* Test data and all corresponding information have been checked for accuracy and
completeness.

*  Analyses have been conducted in accordance with approved protocol, reference methods,
and the requirements of NELAC (as applicable).

* All deviations, method modifications, or analytical anomalies are summarized in the
appropriate report narrative(s).

* Test results presented in the report relate only to the samples and test conditions
presented in this report.

*  This report includes a total of 196 pages.

Y7

Jason GI‘l %eratlons Manager

Date of Issue: November 29, 2011

Report No.: 182436.INHE vii
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1.0 INTRODUCTION

TRC Environmental Corporation (TRC) of Littleton, Colorado was retained by Arizona
Public Service (APS) to conduct Sulfur Trioxide (SOs3) testing at the Four Corners Power Plant
located on the Navajo Nation near Fruitland, New Mexico. TRC conducted this testing over
three mobilizations, spanning from April 2011 through September 2011. This document presents
the results for each unit and the time frame it was tested.

Table 1-1 presents an executive summary of the testing results for the units in parts per
million by volume (ppmv) and pounds per hour (Ib/hr. Table 1-2 presents an executive summary
of the testing results for the unit’s emission rates in pounds per million British thermal units
(Ib/MMBTU) and pounds per Megawatt hour (Ib/MWH). Table 1-3 presents the general facility
and testing information. Section 2.0 of this report includes test result summaries. Section 3.0 of
this report describes the test methods used including details specific to this test program. Section
4.0 describes the Quality Assurance/ Quality Control (QA/QC) procedures that were used during
the sampling phase of this testing.

11  Test Objectives

The testing program for each of the five coal fired units included three runs each of which
was at a minimum one hour in duration. During each run samples were collected to determine
the SO3 concentrations. The concentrations were then used to calculate the emissions of SO3
using the volumetric flow rates and process parameter supplied by APS personnel. All samples
for each measured compound were collected simultaneously during each run. The methods
shown in Table 1-2 were used to measure the concentrations and flow rates of the components of
interest. Table 1-3 presents a summary of the sample collection strategies used during this
testing.

1.2 Process Description

The Four Corners Power Plant, located on the Navajo Nation near Fruitland, New
Mexico, is a pulverized coal fired, steam generating electric utility plant serving Arizona and
California. Four Corners Power Plant consists of five electrical generating units and auxiliary
equipment that provide a generating capacity of approximately 2,060 megawatts (MW).

Report No.: 182436.INHE 1
OTRC
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Table 1-1. Executive Summary Units 1- 5 (ppmv, Ib/hr)

Location Unit Date of Average
Parameter testing Test Result
SO; (ppmv dry) Stack 1 6/14/11 0.02
SO; (Ib/hr) Stack 1 6/14/11 0.13
SO; (ppmv dry) Stack 2 4/7/2011 0.06
SO; (Ib/hr) Stack 2 4/7/2011 0.34
SO; (ppmv dry) Stack 3 4/7/2011 <0.03
SO; (Ib/hr) Stack 3 4/7/2011 <0.25
SO; (ppmv dry) Stack 4 4/6/2011 <0.05
SO; (Ib/hr) Stack 4 4/6/2011 <0.89
SO; (ppmv dry) Stack 5 4/5/2011 <0.05
SO; (Ib/hr) Stack 5 4/5/2011 <0.93
SOs (ppmv dry) APH Inlet 5 9/30/2011 2.07
SO; (Ib/hr) APH Inlet 5 9/30/2011 48.48
SO; (ppmv dry) | APH Outlet 5 9/30/2011 0.18
SO; (Ib/hr) APH Outlet 5 9/30/2011 4.12
SO; (ppmv dry) Stack 5 9/30/2011 0.08
SO; (Ib/hr) Stack 5 9/30/2011 1.76

Report No.: 182436.INHE 2
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Table 1-2. Executive Summary Units 1- 5 (Ib/MMBTU, Ib/MWH)

Location |Unit Date of Average Test
Parameter testing Result
SO3 (Ib/MMBTU) Stack 1 6/14/11 0.000068
SO3 (Ib/MWH) Stack 1 6/14/11 0.00073
SO3 (Ib/MMBTU) Stack 2 | 472011 0.00018
SO3 (Ib/MWH) Stack 2 4/7/2011 0.0020
SO; (Ib/MMBTU) Stack 3 4/7/2011 <0.000094
SO; (Ib/MWH) Stack 3 4/7/2011 <0.0011
SO; (Ib/MMBTU) Stack 4 4/6/2011 <0.00014
SO; (Ib/MWH) Stack 4 | 4/6/2011 <0.00113
SO; (Ib/MMBTU) Stack 5 4/5/2011 <0.00014
SO; (Ib/MWH) Stack 5 4/5/2011 <0.0013
SO; (Ib/MMBTU) APH Inlet 5 9/30/2011 0.0064
SO; (Ib/MWH) APHInlet | 5 | 9/30/2011 0.062
SO; (Ib/MMBTU) APH Outlet 5 9/30/2011 0.00055
SO; (Ib/MWH) | APHOutlet | 5 | 9/30/2011 0.0052
SO; (Ib/MMBTU) Stack 5 | 9/30/2011 0.00023
SO; (Ib/MWH) Stack 5 | 9/30/2011 0.0022

C TRC Report No.: 182436.INHE
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Table 1-3. General Facility and Testing Information

Source Owner

Arizona Public Service

Four Corners Power Plant

Source Location End of County Road 6675
Fruitland, New Mexico 87416

Contact Person Alan Papp

Contact Telephone Number (602) 250-5407

Contact Email Address Alan.Papp@aps.com

Contact Address End of San Juan County Road 6675

Fruitland, New Mexico 87416

Types of Process Sampled

Exhaust stacks associated with four Coal fired Units

Emission Source

Stacks of Units 1, 2, 3, 4, and 5

Testing Firm Representative

Jason Grizzle

Telephone Number (303) 395-4056
Email Address jerizzle@trcsolutions.com
Company Name TRC Environmental Corporation
Address 7761 Shaffer Pkwy Suite 100 Littleton, CO 80127
EPA Method 3A — O, Concentration
Test Methods Performed EPA Method 4 — Stack Gas Moisture
EPA Conditional Test Method 013— SO; Concentration
Testing Dates April 5-7, June 14, and September 30, 2011
Table 1-4. Test Methods
Parameter Test Method Measurement Technique | Modifications to Method
Gravimetrical Analyses of
Moisture EPA Method 4 collected moisture in an None
impingement train
0, EPA Method 3A Continuous Apalyzer Sampling conducted using
Paramagnetic cell Tedlar Bags for some sources
SO; EPC CTM-013 Controlled Condensation Sample analysis by ion
chromatograph
4
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2.0 SUMMARY OF RESULTS

Detailed test results are presented and discussed in this section. Detailed descriptions of
the procedures used to perform the compliance test measurements are presented in Section 3.0 of
this report.

TRC Environmental Corporation conducted In-House Engineering Testing on five coal-
fired boilers to determine the emissions of SOs. This testing was conducted at the Arizona
Public Service’s Four Corners Power Plant located near Fruitland, New Mexico. These tests
were conducted over three separate mobilizations consisting of the date; April 5 through 7, June
14, and September 30, 2011.

Testing in April consisted of determining the emission of SOs for four of the five units,
which included 2, 3, 4 and 5. Unit 1 was not tested during this period due to the unit not being
operational at the time of the testing. During each test, three runs were conducted on each unit to
determine the concentrations of SO3; and oxygen (O,). These concentrations were determined
using the procedures of United State Environmental Protection Agency (EPA) Methods 3A and
Condition Test Method (CTM) 013. Each test run was a minimum of 60-minutes in duration
while the units were operating at normal load rates. Samples of SO; were collected in the
appropriate sample containers and shipped to a NELAC Accredited laboratory where they were
analyzed for SO; concentrations using ion chromatographic techniques as opposed to the thorin
titration techniques. The Tables 2-2 through 2-5 represents the results from these tests on the
four units.

Unit 1 located at the Four Corners Power Plant was tested on June 14, 2011 to determine
the emission of SO;. Three test runs of 120 minutes in duration were conducted on the unit
while operating at normal load rates. SOz and O, concentration were collected and analyzed
using the EPA Methods 3A and CTM-013. Samples for O, were collected in Tedlar bags during
the sample runs and transported to the stack testing trailer for analyses by instruments as outlined
in the EPA Method 3A. Samples of SO3; were collected in the appropriate sample containers and
shipped to a NELAC Accredited laboratory where they were analyzed for SO; concentrations
using ion chromatographic techniques as opposed to the thorin titration techniques. The results
of this testing can be found in Table 2-1 of this report.

On September 30, 2011 testing was conducted at the APS Four Corners Facility on the
Unit 5 located within the facility. Three sampling locations throughout the unit were determined
by APS personnel, which consisted of before and after the Air Preheater (APH) and the stack of

C TRC Report No.: 182436.INHE 5
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the unit. Each location was tested to determine the concentrations of SO3 and O, using the same
sampling techniques as employed on Unit 1 during the testing in June. Testing was conducted
while the unit was operating at normal load rates. Three test runs were conducted on the APH
Inlet and APH Outlet over 60 minutes each, while the testing at the stack of the unit was
conducted over three runs of 120 minutes in duration. Samples for O, were collected in Tedlar
bags during the sample runs and transported to the stack testing trailer for analyses by
instruments as outlined in the EPA Method 3A. Samples of SO; were collected in the
appropriate sample containers and shipped to a NELAC Accredited laboratory where they were
analyzed for SO; concentrations using ion chromatographic techniques as opposed to the thorin
titration techniques. The results of these tests are depicted in Tables 2-6 through 2-8 of this
report.

For all the testing conducted on these units the mass emission rates of SO; were
calculated from the concentrations determined during testing and the volumetric flow rates
provided by APS personnel. The volumetric flow rates were either determined from theoretical
calculations of fuel combustion or from continuous flow rate monitors installed on the stacks of
the units. The mass emissions of SO3; were calculated from these volumetric flow rates and the
corresponding concentration of SOs;.  Additionally, APS personnel provide other process
parameters to determine the mass emissions in terms of Ib/hr, Ib/MMBTU and Ib/MWH as
requested.

All field data sheets utilized in this testing are presented in Appendix A of this report.
Example calculations are located in Appendix B. Quality assurance activities are documented in
Appendix C. Calibration certifications supporting the results are in Appendix D. Data
acquisition records from TRC instrumentation can be found in Appendix E. Operational data is
contained in Appendix F. Laboratory analyses data performed by Resolution Analytics can be
found in Appendix G.

C TRC Report No.: 182436.INHE 6
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Table 2-1. Summary of Results Unit 1

Client: Arizona Public Service

Facility: Four-Corners Facility Fruitland, NM

Technicians: RS

Project Number: 182436.0000.0000

SOURCE Unit 1

TEST RUN 1 2 3 AVERAGE

Date 6/14/11 6/14/11 6/14/11

Start Time 10:35 12:47 14:56

Stop Time 12:35 14:47 16:56

PROCESS DATA

Electric Power Production (MW) 170.2 170.4 170.5 170.4

Fuel Flow (MMBTU/Hr) 1845.1 1840.1 1850.5 1845.2

Fuel Flow Rate of Max (%) 55.8 55.3 55.3 55.5

CEMS O, (%) 7.6 7.6 7.6 7.6

APS Calculated Volumetric Flow Rate (SCFH)| 31,500,000 31,500,000 31,500,000 | 31,500,000

CEMS SO, (ppm) 36.0 35.8 38.8 36.9

AMBIENT CONDITIONS

Atmospheric Pressure (in. Hg) 24.62 24.62 24.62 24.62

STACK CONCENTRATIONS

0O, (vol %, dry) 6.0 6.1 6.1 6.0

Moisture (%) 14.3 16.1 16.7 15.73

SO; (ppmv, dry) 0.02 0.02 <0.01 0.02

OUTLET EMISSION RATES

SO; (Ib/hr) 0.16 0.12 <0.09 0.13

SO; (Ib/MMBTU) 0.000088  0.000065 <0.000051 | 0.000068

SO; (Ib/MWH) 0.00095 0.00070 <0.00055 0.00073
7
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Table 2-2. Summary of Results Unit 2

Client: Arizona Public Service
Facility: Four-Corners Facility Fruitland, NM
Technicians: TJS, BIM
Project Number: 182436.0000.0000
SOURCE Unit 2
TEST RUN 1 2 3 AVERAGE
Date 4/7/11 4/7/11 4/7/11
Start Time 19:30 21:00 22:05
Stop Time 20:30 22:00 23:05
PROCESS DATA
Electric Power Production (MW) 170.9 170.7 170.5 170.7
Fuel Flow (MMBTU/Hr) 1877.3 1887.8 1894.1 1886.4
Fuel Flow Rate of Max (%) 57.6 583 59.2 58.4
CEMS 0O, (%) 5.5 5.6 5.6 5.6
APS Calculated Volumetric Flow Rate (SCFH)| 27,734,220 27,734,220 27,734,220 | 27,734,220
CEMS SO, (ppm) 533 49.7 459 49.6
AMBIENT CONDITIONS
Atmospheric Pressure (in. Hg) 24.11 24.20 24.20 24.17
STACK CONCENTRATIONS
0, (vol %, dry) 8.1 8.6 8.8 8.5
Moisture (%) 16.0 14.7 15.2 15.3
SO; (ppmv, dry) 0.05 0.03 0.09 0.06
OUTLET EMISSION RATES
SO; (Ib/hr) 0.30 0.20 0.54 0.34
SO; (Ib/MMBTU) 0.00016 0.00011 0.00028 0.00018
SO; (Ib/MWH) 0.0017 0.0012 0.0031 0.0020

8
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Table 2-3. Summary of Results Unit 3

Client: Arizona Public Service
Facility: Four-Corners Facility Fruitland, NM
Technicians: TJS, BIM
Project Number: 182436.0000.0000
SOURCE Unit 3
TEST RUN 1 2 3 AVERAGE
Date 4/7/11 4/7/11 4/7/11
Start Time 10:10 11:35 13:00
Stop Time 11:10 12:35 14:00
PROCESS DATA
Electric Power Production (MW) 221.0 220.7 220.5 220.7
Fuel Flow (MMBTU/Hr) 2633.9 2639.2 2644.4 2639.2
Fuel Flow Rate of Max (%) 65.0 64.4 64.1 64.5
CEMS O, (%) 2.7 2.7 2.7 2.7
APS Calculated Volumetric Flow Rate (SCFH) | 35,298,000 35,298,000 35,298,000 | 35,298,000
CEMS SO, (ppm) 55.7 43.6 39.6 46.3
AMBIENT CONDITIONS
Atmospheric Pressure (in. Hg) 24.34 2431 24.24 24.30
STACK CONCENTRATIONS
0O, (vol %, dry) 6.5 6.4 6.3 6.4
Moisture (%) 13.0 13.6 7.9 11.5
SO; (ppmv, dry) <0.03 <0.03 <0.04 <0.03
OUTLET EMISSION RATES
SO; (Ib/hr) <0.21 <0.22 <0.32 <0.25
SO; (Ib/MMBTU) <0.000079 <0.000082 <0.000121 | <0.000094
SO; (Ib/MWH) <0.0009 <0.0010 <0.0014 <0.0011

9
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Table 2-4. Summary of Results Unit 4

Client: Arizona Public Service

Facility: Four-Corners Facility Fruitland, NM

Technicians: TJS, BIM

Project Number: 182436.0000.0000

SOURCE Unit 4

TEST RUN 1 2 3 AVERAGE

Date 4/6/11 4/6/11 4/6/11

Start Time 09:05 10:35 12:05

Stop Time 10:05 11:35 13:05

PROCESS DATA

Electric Power Production (MW) 785.8 784.4 786.4 785.5

Fuel Flow (MMBTU/Hr) 6405.0 6348.8 6332.1 6362.0

Fuel Flow Rate of Max (%) 64.1 64.3 64.5 64.3

CEMS O, (%) 24 24 2.5 24

APS Calculated Volumetric Flow Rate (SCFH)| 85,084,020 85,084,020 85,084,020 | 85,084,020

CEMS SO, (ppm) 66.1 63.8 59.8 63.3

AMBIENT CONDITIONS

Atmospheric Pressure (in. Hg) 24.40 24.41 24.36 24.39

STACK CONCENTRATIONS

O, (vol %, dry) 5.1 5.1 5.1 5.1

Moisture (%) 12.1 11.0 16.1 13.1

SO; (ppmv, dry) 0.05 0.06 <0.04 <0.05

OUTLET EMISSION RATES

SO; (Ib/hr) 0.87 1.08 <0.72 <0.89

SO; (Ib/MMBTU) 0.00014 0.00017 <0.00011 | <0.00014

SO; (Ib/MWH) 0.0011 0.0014 <0.00092 <0.0011
10
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Table 2-5. Summary of Results Unit 5 (April)

Client: Arizona Public Service

Facility: Four-Corners Facility Fruitland, NM

Technicians: TIS, BIM

Project Number: 182436.0000.0000

SOURCE Unit 5

TEST RUN 1 2 3 AVERAGE

Date 4/5/11 4/5/11 4/5/11

Start Time 14:00 16:00 18:00

Stop Time 15:00 17:00 19:00

PROCESS DATA

Electric Power Production (MW) 745.6 745.5 745.3 745.4

Fuel Flow (MMBTU/Hr) 6755.3 6720.6 6716.8 6730.9

Fuel Flow Rate of Max (%) 63.8 63.8 64.2 63.9

CEMS O, (%) 2.3 23 2.3 2.3

APS Calculated Volumetric Flow Rate (SCFH) [ 90,021,780 90,021,780 90,021,780 | 90,021,780

CEMS SO, (ppm) 92.5 81.9 75.0 83.1

AMBIENT CONDITIONS

Atmospheric Pressure (in. Hg) 24.39 24.32 24.29 24.33

STACK CONCENTRATIONS

0, (vol %, dry) 6.2 6.2 6.3 6.2

Moisture (%) 8.9 10.4 9.2 9.52

SO; (ppmv, dry) <0.02 <0.03 0.09 <0.05

OUTLET EMISSION RATES

SO; (Ib/hr) <0.45 <0.64 1.71 <0.93

SO; (Ib/MMBTU) <0.000066 <0.000096 0.00025 <0.0001389

SO; (Ib/MWH) <0.00060 <0.00086 0.0023 <0.0012526
11
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Table 2-6. Summary of Results Unit 5 APH Inlet

Client: Arizona Public Service

Facility: Four-Corners Facility Fruitland, NM

Technicians: RS, GH, JH, CM, JE

Project Number: 182436.0000.0000

SOURCE Unit 5 APH Inlet

TEST RUN 1 2 3 AVERAGE

Date 9/30/11 9/30/11 9/30/11

Start Time 10:30 12:03 13:20

Stop Time 11:30 13:03 14:20

PROCESS DATA

Electric Power Production (MW) 787.5 787.0 787.4 787.3

Fuel Flow (MMBTU/Hr) 7524 7533 7534 7530

Fuel Flow Rate of Max (%) 68.8 68.9 69.1 68.9

CEMS O, (%) 5.6 59 5.7 5.8

CEMS Volumetric Flow Rate (SCFH) 112,396,778 112,734,454 113,450,437 112,860,556

CEMS SO, (ppm) 46.0 48.2 43.6 45.9

AMBIENT CONDITIONS

Atmospheric Pressure (in. Hg) 24.87 24.87 24.87 24.87

STACK CONCENTRATIONS

O, (vol %, dry) 6.1 6.1 5.9 6.0

SO; (ppmv, dry) 2.15 1.78 2.28 2.07

OUTLET EMISSION RATES

SO; (Ib/hr) 50.10 41.66 53.67 48.48

SO; (Ib/MMBTU) 0.0067 0.0055 0.0071 0.0064

SO; (Ib/MWH) 0.0636 0.0529 0.0682 0.0616
12
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Table 2-7. Summary of Results Unit 5 APH Outlet

Client: Arizona Public Service

Facility: Four-Corners Facility Fruitland, NM

Technicians: RS, GH, CM, JH, JE

Project Number: 182436.0000.0000

SOURCE Unit 5 APH Out

TEST RUN 1 2 3 AVERAGE

Date 9/30/11 9/30/11 9/30/11

Start Time 10:30 12:00 13:15

Stop Time 11:30 13:00 14:15

PROCESS DATA

Electric Power Production (MW) 787.5 787.0 787.4 787.3

Fuel Flow (MMBTU/Hr) 7524 7533 7534 7530

Fuel Flow Rate of Max (%) 68.8 68.9 69.1 68.9

CEMS 0O, (%) 5.6 59 5.7 5.8

CEMS Volumetric Flow Rate (SCFH) 112,396,778 112,734,454 113,450,437 | 112,860,556

CEMS SO, (ppm) 46.0 48.2 43.6 45.9

AMBIENT CONDITIONS

Atmospheric Pressure (in. Hg) 24.84 24.84 24.84 24.84

STACK CONCENTRATIONS

0, (vol %, dry) 6.5 6.4 6.5 6.5

SO; (ppmv, dry) 0.20 0.19 0.14 0.18

OUTLET EMISSION RATES

SO; (Ib/hr) 4.59 4.37 3.40 4.12

SO; (Ib/MMBTU) 0.00061 0.00058 0.00045 0.00055

SO; (Ib/MWH) 0.0058 0.0056 0.0043 0.0052
13
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Table 2-8. Summary of Results Unit 5 (September)

Client: Arizona Public Service

Facility: Four-Corners Facility Fruitland, NM

Technicians: RS, GH, JH, CM, JE

Project Number: 182436.0000.0000

SOURCE Unit 5 Stack

TEST RUN 1 2 3 AVERAGE

Date 9/30/11 9/30/11 9/30/11

Start Time 09:15 12:15 14:30

Stop Time 11:15 14:15 16:30

PROCESS DATA

Electric Power Production (MW) 787.3 787.2 787.8 787.4

Fuel Flow (MMBTU/Hr) 7527 7534 7539 7533

Fuel Flow Rate of Max (%) 68.8 69.0 69.3 69.0

CEMS 0O, (%) 5.7 5.8 5.8 5.8

CEMS Volumetric Flow Rate (SCFH) 112,396,778 112,734,454 113,450,437 | 112,860,556

CEMS SO, (ppm) 47.2 45.6 44.5 45.8

AMBIENT CONDITIONS

Atmospheric Pressure (in. Hg) 24.78 24.78 24.78 24.78

STACK CONCENTRATIONS

0O, (vol %, dry) 6.1 6.2 6.1 6.1

SO; (ppmv, dry) 0.10 0.07 0.06 0.08

OUTLET EMISSION RATES

SO; (Ib/hr) 2.32 1.64 1.31 1.76

SO; (Ib/MMBTU) 0.00031 0.00022 0.00017 0.00023

SO; (Ib/MWH) 0.0029 0.0021 0.0017 0.0022
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3.0 PROCEDURES

The following section describes the test methods used including details specific to this
test program.

3.3 Percent Moisture Measurement

EPA Method 4, Determination of Moisture Content in Stack Gases, was used at the
outlets to determine the moisture content of the stack exhaust gases during each sampling run.
This testing was only conducted during the April and June testing events. The moisture
determination procedure uses a condenser assembly connected between an extraction probe and
extraction pump.

A minimum of 21 dry standard cubic feet of stack gas was collected over a period of
approximately one hour during each test. Sample gas was drawn from the stack at a flow rate no
greater than 0.75 actual cubic feet per minute (dry). The sample gas was then passed through a
series of four chilled glass impingers to collect moisture. The impingers were placed into an ice
bath to prevent the exit temperature from exceeding 68 °F. The conditioned sample gas was then
passed through a calibrated dry gas meter. The entire sample system was leak checked before
and after each test.

After the sample collection is completed, the amount of liquid (condensate) in the
impingers was measured gravimetrically and the net gain determined. The total condensate gain
of the condenser assembly, incorporated with the calculated volume of gas extracted, determines
the total moisture of the gas stream.

3.2 O, Determination

For the direct analysis of stack gas, an extractive system was used to obtain gas samples
for the analysis of O,. The sample was extracted using a stainless steel/Teflon® diaphragm
pump. Sample gas was continuously pulled through a stainless-steel probe. EPA Method 3A
samples were transported to the mobile laboratory through a heated Teflon® sample line
(maintained at 250 + 25 °F). The sample gas was passed through a minimum contact condenser
to remove any moisture. The conditioned sample gas was then directed to a stainless steel (dry)
manifold and partitioned to each of the Non-volatile organic compounds (VOC) continuous
analyzers through glass and stainless steel rotameters for flow control of the sample.

During the June and September testing events O, samples were extracted by one of the
following method of a single-point, integrated sampling tedlar bag as used in EPA Method 3.

C TRC Report No.: 182436.INHE 15
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Table 3-1 provides the list of instruments used during the emission tests. Figure 3-1 presents a
reference method sample system diagram.

Table 3-1. List of Instruments

Parameter Manufacturer Model Serial Number

0, Servomex 1400 01420C1/2534

3.3 SO; Determination

The determination of stack gas concentrations of Sulfuric Acid (H,SO4) Vapor or Mist
was performed in accordance with EPA Conditional Test Method 013, which is also referred to
as the National Council for Air and Stream Improvement (NCASI) Method 8A. In this method
stack gas is extracted at a constant volume rate. The sulfuric acid mist (including SO3) and the
sulfur dioxide (SO,) are separated using an H,SO4 condenser prior to the first impinger. As
shown in Figure 3-2, the gaseous sample was extracted using a quartz-lined probe into a high-
temperature (>500°F) filter holder. The sample is then pulled through a modified Graham
condenser kept at a nominal 180°F. The gas is then pulled through a chilled liquid impingement
train. Impingers 1 and 2 contained 100 ml of 3% hydrogen peroxide (H,O,). Upon completion
of each run a 15-minute purge of ambient air was performed.

Following the sampling purge, the sample train was transported to the sample turn area in
the sampling trailer or other secure area for sample collection and sample storage. The
condenser was washed a minimum of three times with deionized water into a polyurethane bottle
for storage. The liquid level was marked and the sample was logged into the change of custody.
Once the testing was completed, the samples were shipped by Federal Express carrier to the
analytical laboratory.

TRC elected to use Resolution Analytics, Incorporated (Resolution) of Raleigh, North
Carolina for analysis of the sulfuric acid. The samples were prepared for analyses by obtaining
the final volume of the contents of the samples. The samples were then analyzed using a Dionex
ICS-2100 ion chromatograph that used an IonPac AS18 4x250mm separation column. Each
sample was analyzed in duplicate using the same parameters of CTM-013 for acceptability of
results. Laboratory reports for each testing event can be found in Appendix G of this report.
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Figure 3-1. CTM-013 Sample System Diagram
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4.0 QUALITY ASSURANCE / QUALITY CONTROL

To ensure accurate results, strict quality assurance and control measures were followed.
All testing was performed following standard EPA protocols as outlined in Code of Federal
Regulations Title 40, Part 60, Appendix A. The test data was thoroughly documented and
checked for completeness.

4.1 O, Continuous Emissions Monitors

The O, monitors used by TRC were operated per manufacturer instructions and in
accordance with the applicable EPA reference methods. Appendix C documents the results of
QA/QC activities.

The continuous analyzers were calibrated prior to testing using gas standards certified by
the vendor using EPA Protocol Procedure G1. The gas certification documentation for standards
used during this test program is included in Appendix D.

A calibration error test was performed. A low, mid, and high gas was introduced directly
to each analyzer. TRC elected to use ambient air as the high level gas (20.9%) for O,. The
calibration error test for each analyzer met the requirements of the reference methods.

After the “direct to the analyzer” calibration error test, the total sampling system which
includes the sample line, sample pump, and condenser was tested for system bias. All sample
system bias tests met the reference method requirements. After each run, the measured
concentrations of O, were corrected for bias following the requirements of Method 7E.

During the initial sample system bias tests, the response time of each analyzer was
determined. The longest elapsed time was chosen as the system response time. Test runs were
started after two times the sample system response time elapsed.

Additionally, sample system drift was determined at the end of each run. System drift is
defined in the Method 7E as the value derived by subtracting the pre-run bias test concentration
from the post-run bias test concentration, expressed as a percentage of calibration span. All
sample system drift tests met the requirements of the test methods.

These checks ensure that the system remains within the tolerance levels defined by the
respective EPA reference methods. Calibration results are documented in the final report. Table
4-1 presents the reference method continuous emissions monitoring systems (CEMS)
performance criteria.

C TRC Report No.: 182436.INHE 18
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Table 4-1. Reference Method CEMS Performance Criteria

0,
Criteria (M3A)
Calibration Error, % <2
System Bias, % <5
Zero Drift, % <3
Calibration Drift, % <3
Interference Response, % <25

4.2 Moisture

The dry gas meter used for the moisture tests was calibrated prior to testing in accordance
with EPA methodology. A post test calibration check was also conducted on the meter.
Calibration certification documentation of the dry gas meters can be found in Appendix C. That
documentation shows that the difference between the pre and post test calibrations differed by
less than 5% as required. The absence of leaks in the sampling system was also verified by
conducting leak checks prior to and following each test.

4.3 SO; Sampling

In accordance with EPA CTM-013 as referenced in NCASI Method 8A, the 3% H,O,
solution in impingers 1 and 2 of the sampling train was prepared freshly on the date of each test
from a stock solution of 30% H,O,. Prior to and after each test run, a leak check was performed
to verify the absence of leaks within the sample system. All samples were collected and shipped
in accordance with method guidelines.

The dry gas meter used for the moisture tests was calibrated prior to testing in accordance
with EPA methodology. A post test calibration check was also conducted on the meter.
Calibration certification documentation of the dry gas meters can be found in Appendix C. That
documentation shows that the difference between the pre and post test calibrations differed by
less than 5% as required. The absence of leaks in the sampling system was also verified by
conducting leak checks prior to and following each test.

C TRC Report No.: 182436.INHE 19
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@J TRC 3 Page \ of
40 CFR 60 Method 4 -- MOISTURE CONTENT
Project No. 182436,0000.0000 Date "f/ Fa / /1
Chent APS Operater g T
Facility  Four Comers Ambient Temp. (°F) 5'6
) Barometric )
Source (Jn A2 Pressure (in. Hg)zy- I veter BoxiD &% .2/ 5
Sampling Location Stack % Meter 1D é s:’) /’5/
Condition MO RMAL Run No, { DGMCE or Y 9 F 7A—
Moisture Sample Collection Data
Time Temperafures (°F} Vacuum
Traverse Clock Eiapsed Volume - DGM AH tmpingers DGM DGM Gage
Poirt (24-hr) {min) Volumne {it%) {in. HaO) Exit Meter In Meter Out {in. Ha)
F30 o T69 08 ag G& 7 o FA | so.0
e & 90} Yo &7 7 7/ SE. o
VA0 1o 7773 LSO LY o 73 700
745 | & 015,440 {, L C7 | 7/ /o0
750 | e 9% ;50 LM L7 JA | se0
755 | 260 (w05 L1 54 ga | soa ] -
Koo 32 )% 6o A L7 AR W
“ps| 36 78950 e bl Ly 70 /8- O
g0 | o |7sc/iol e | (7 | C9 70 | 0.0
Total Nei EAvg. A, Avg.
Moisture Analytical Resuits
Impinger Contents Mass/Voiume Configuration Finat Wt {g) - initial WE. {g) = Net Gain (g)
1 D.I. Water 100 mi Modified G/S - =
2 D.I. Water 100 m¥ Standard G/S . _
3 NA NA Modified GIS ) .
4 Silica Gel ~200g Modified G/S ) .
5 2’5:?‘:}'{:? - H2 L, (g =
] - =
Sample Train Leak Checks Comments:
Initial Fipal
Vacuum {in, Hg) N e
Leak Rate (cfm) T o/

A5

NA = Not Applicable
- sign and date}

Rev. 3 (10/2007)

Checked By % % /§ Zégz Ef (Project Manager of QA Manager



g Page / of /
CTRC 40 CFR 60 Method 4 -- MOISTURE CONTENT
Project No. 182436,0000.0000 Date %/ 7?/ /]
Client  aps Operator \g 7 AL
Facility  Four Corners Ambpient Temp. {°F) 5{
. Barometric -
Source Uﬂ{ % A Pressure (in. Hg)zy' co Meter Box 1D (O 7475
T 1
Sampling Location _ Stack e o ” 7’ Meter ID Z, S
Condition Nﬁ:”/‘ﬁ’? 4 ! Run No. - DGMCF or ¥ PG A
Moisture 8ample Collection Data
Time Temperatures {°F) Vacuum
Traverse | Clock Fiapsed Valume - DGM AH impingers DGM DG Gage
Point {24-hr) {min) Volume {ft) {in. 4,0} Exit Meter In Meter Qui {in. Hg}
SO D 0 766 S0 W 6757 7S 7é’ /0O
Fles” s (V8§ LAs5] s G ot 7 T5 f o
AL (47 790,738 { 6o 75 75| /7.0
oi | 1€ |7ma0s0] | | bo | 79 | 25 | o
2o | 2o \79Y5d | 54 | 73 | 79 | no
05| w8 |79 760 | 59 73 | o | g0
2/Zo| B O 59 7 75T o
Ar3s5 1 3% Yol 010, 58 /73 e | I
Aiye Yo Had Aty 58 74/ 7S Ao
Total Net Avy. AV, Avg.
Moisture Analytical Results
Impinger Contents Mass/Volume Configuration Final Wt {g) - Imitial Wi {g) = Net Gain (g) |
1 0.1 Water 100 mt Medifted G/S - =
) D.L Water 100 ml Standard G/S - =
3 NA NA Modified G/S _ "
4 Sitica Gel ~200g Modified G/S _ -
5 3v4.9 3377.9 -
6 - =
Sample Train Leak Checks Comments:
Initia} Final
Vacuum (in. Hg) / ‘? ;G
Leak Rate (cfm) 0b Y . ot

NA = Not Applicable
Rev. 3 (10/2007)

Checked B% ’//_7?’///
N

A6

(Project Manager or QA Manager - sign and date}



Page of
LTRC 40 CFR 60 Method 4 -- MOISTURE CONTENT

Project No. 182436.0000.0000 : Date (7[/ ‘;/ /
Client  APS Operator 3.7/ [ 7%
Facility Four Corners Ambient Temp. (°F) K
Barometric e
Source 1) w. bz Pressure (in. Hg) Meter Box ID T35
Sampting Location  Stack Z; 20 7 Meter ID ﬁ 2 / f
Gondition posma RunNo. 2 DGMCF of Y 77 7
Moisture Sampie Collection Data
Time Temperatures {°F) Vacuum
Traverse Clock Elapsed Velume - DGM AH | impingers DGM DGM Gage
Paint (24-hn) {min) Volume {ft*) {in. H;0) Exit Meter In Meter Qut (in. Hg}
N 0 Aol ¥oF CF Va T SO
030 %03 754 2 | 72 73 | o
03 s H05 . 524 59 7 2 P | o
S0 YO K773 ¢ 507 73 75 e,
SO g %09 oyo s | Y2 s | e
/05D %0, 8770 Exd 70 7y | 1)
05 5 S . S 33 70 73 e
/100 & Hp 5.2 /70 o | o
/05T &5 7 s o 2y
Totat Net Avg. .Avg. Avg.
Moisture Analytical Results
impinger Contents Mass/Volume Configuration Final Wt {g) - Initial WL (g} = Net Gain {g)
1 D.I, Water 100 m Modified G/S - =
2 D.I. Water ; 100 m! Standard G/S _ -
3 NA NA Modified /S ) -
4 Silica Get ~200¢ Modified G/S . "
5 _ 3959.9 - 341Y.9 =
5 - =
Sampie Train Leak Checks Comments:
Initial Final
Vacuum (in. Hg} /7 /5
Leak Rate (cfm) Chody : ﬂfj(’!

NA = Not Applicable AT
Rev. 3 (10/2007) Checked By: {Project Manager or QA Manager - sign and date)
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Page ) of 7

CTRC 40 CFR 60 Method 4 -- MOISTURE CONTENT
Project No. 182436,0000.0000 ' o Date 7/ Z“/ T
Client___ APS operator L7 T 1
Facility  Four Comners Ambient Temp. (°F} 'f‘?
f : Barometric 75!,44.4—' > —
Source . N Pressure (in. Hg) Meter Box 1D é A/ )
Sampling Location Stack Z‘/- 3 V Meater 1D ? 2/{—‘
. Pl
Condition Mevmal Run No. { DGMCE or Y /7 A
Moisture Sample Collection Data :
Time Temperatures (°F) Vacuum
Traverse | Clock Elapsed Voiume - DGM AH Impingers DGM CGM Gage
Point | (24-hn) {min} Voiume () {in. H;0} Exit Meter in Meter Qut (in. Hgy
/070 . Yol s | G | ¢ Y57l Sho
. — — — et .
/075 ey Y RE v/ | 570
Joro | 0 IS 520 591 ¥z Le| 57O
/0257 i P07 Y 52 Y | Yy | S
j030| 28 |Fzo 350 SV ¥ | 77 | ste
I 2 773 534 5/ $ 74 ﬁ/‘?’ S -2
/040 e [7Xb-Yio 50 s Y9 | 5D
JevsT | Y g /s58 \|f | 5/ 5/ V9 | §.o
6501 Yo 11359 | = — — _ ] -
Totat Net Avg. Avg. Avg.
Moisture Analytical Resuits
Impinger Contents Mass/Volume Configuration Final Wt. {g) - Initial Wt. (g) = Net Gain {g)
1 D.l. Water 100 mi Modified G/S - =
2z D.l, Water 100 ml Standard G/5 _ .
3 NA NA Modified GiS ) -
4 Silica Get ~200g Modified G/S _ _
5 239¢F. $333.9.
& - »
Sample Train Leak Checks Comments:
. Initial Final
Vacuum {in. Hg) 71&?:(‘;’.:’," /5
Leak Rate {cfm) Y /5 0.0/5

All
MA = Not Applicable
Rev. 3 {10/2007) Checked By. (Project Manager or QA Manager - sign and date)



ﬁi_ﬁ% TR c:: Page Z of
40 CFR 60 Method 4 ~- MOISTURE CONTENT
Project No. 182436.0000.0000 Date "f/? / 4
Client  APS Operator B 7 M
Facility  Four Corners Ambient Temp. (°F) 1'/?5/ .
) L Barometric -
Source (/t‘t , ; 3 Pressure (in. Hg} lMeter Box ID ﬁ\‘; 'S5
Sampling Location __ Stack 2z V 3/ ' Meter 1D LG L
Condition Melmpl Run No. 2 DoMCE or Y P P72
Moisture Sample Coflection Data . ‘
Time Temperatures (°F) Vacuum
Traverse i  Clock Elapsed Volume - DGM AH impingers DGM DGM Gage
Point (24-hn} {min) volume (5 {in. H:0) Exit Meter In- Meter Out {in. Hg)
/25" 0 32 2% Mae Co ¥ | §9 | Lo
oy L€ 73, 95D 6/ Snl 58| .0
/YsT| o |737.L5P Co s sl &o
Ny A RN Lo s | <ol b-O
pssl 2w (747 Cdp 59 | Ss¥| Lol b.oo
jpos | 18 \NY. 978 sE | £5 /| L-°
/eS| T Y7 0O 57 S5 Lo LO
/21D | 35 VY9 o5 54| 5¢| ¢l | Lo
x| yp lnst, e g0\ 59 s Go| .&
Total Net Avg. Avg. Avg.
Moisture Analytical Resuits
impinger Contents Mass/Volume Configuration Final Wi, (g) - Initial W (g} = Net Gain {g)
1 0.1 Water 100 mi Modifisd G/S . = '
2 DR Water 100 mé Standard G/S . -
3 NA NA Modified G/S . -
4 Silica Gel ~200g Modified G/S ) _
5 Yind o 2351+ .
6 - =
Sample Train Leak Checks Comments:
Initial Final
Vacuum (in. Hg) ;‘7 /7
Leak Rate (cfm) 2 ¢ ‘;7‘“-

NA = Mot Applicable
Rev. 3 (10/2007)

Checked BW(PMM Manager or QA Manager - sign and date)

Al2




sy - , Page of
LTRC 40 GFR 60 Method 4 - MOISTURE CONTENT ©
Project No. 182435.0000.0000 | Date ‘7/ / 'Z’*/ {7
: E)iiéﬁt APS Opera’tor _Z) il
Facility - Four Corners -\;@_ , Ambient Temp. (°F) 5 9 : .
) Barometric :
Source ’(/-4 ,*(’ = Pressure {in. Hy) Meter Box ID 902 r s
Sampling Location  Stack L 2% 2 y Meter ID f 2/ 5’—-
Condition  MMORAMAT ' |Run No. = DGMCF or Y 77 7 A
S Moisture Sample Coliection Data
Time ; Temperatures (°F} Vacuum
Traverse Clock Etapsed Voiume - DGM AH tmpingers DGM DGM Gage
Paint {24-{1{) {mim Volume () {in. H,() Exit Mater In Meter Out {in. Hg)
160 o 757358 | 59 vHr | & 7.0
Jo.5" 5 1759520 | G e b/ i G-
/so 0 757,760 | co 57 | co| Pg
/25~ 15 bsg. o0l | sS7 1 57 sl Fo
/0 20 o goe| | bo | sg| Ll Fo
125~ | 26 s w5t | 59| 59| ¢o| 0|
/39 30 AEY G/ P Z. o
/35 | 35 . g6 Gr | Lo P G
2P (3| Co| ¢ %o
Totat Net Avg. Avg. Avg.
Moisture Analytical Results )
Impinger Contents Mass/Volume Configuration Final Wt (g) - Imitial Wt {(g) = Net Gain {g)
1 D.l. Water 100 mf Modified G/S - =
P D.I. Water 100 mi Standard G/S . -
3 NA NA Modified G/S ) -
4t Silica Gel ~200g Modified G/S N .
5 350%. F BYE2 Y
6 - =
Sample Train Leak Checks . Comments:
Initial Final :
Vacuum (in. Hg)--. /5.0 /;7
Leak Rate (cfm) | < O/ Ye
AlS

NA = Not Applicable
Rev. 3 {10/2007)

Checked By: % .//4 é %,ﬁ 2; {Project Manager or QA Manager

- sign and date)
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pis Page of /
CTRC 40 CFR 60 Method 4 -- MOISTURE CONTENT

Project No. 182436,0000.0000 Date (IS Ol S Orf
‘ /7
Client  APS . Operator B
Facility  Four Comers Ambient Terp. °F) 7‘7
Barometric _
Source U R Pressure (in. I-E—LL_"_‘;.’_?- Meter Boxth (2P 2/~
Sampling Location__ Stack 'Zf "fO - Meter 1D % 694/99.}/
Condition A ormvipe RunNo. | boMcE or ¥ 9 77 A
Maisture Sample Collection Data
Time Temperatures (°F) Vacuum
Traverse Clock Elapsed Volume - DGM AH impingers DGM DGM Gage
Poini {24-hr) (min) Valume (%) {in. H,0} Exit Meter In Meter Qut {in. Hg)
Gos 0 06220 bt g2 | G2 | o
PO ST bod s S5 1 76 <O {o -
G5 0 |\ &5 757 ¥ | Lo
g20 | M5 \bry 950 5L 73 %/ b, o
g5 | 2D (e R . 5240 557 7 g1 4o
G387 285 623, 74 s | 7 so | &oo
7z 2 TRV s T2 g4 ) L2
B0 | 35 | (JT 53p 557 7/ | ¥ Lo
s g L34 sE L s | &0
0950| re27 | Y 1L 35200 S5 | TA & Lo
04557 | B (L35 2 57 77 2 L.
1000 | HEC | Lo Ay 59 | 7 79 | b-O -
Joos | (hBs 6w oob g | 70 79 | b-o
Total Net Avg. Avg, Avg,
Moisture Analytical Resulis
Impinger Contents Mass/Vohime Configuration Final Wt {g) - iniffal Wt (g} = Net Gain (g}
1 D1 Water 100 mi Modified G/S - =
2 D.1. Water 100 mt Standard G/S . -
3 NA NA Modified G/S N .
4 Sifica Gel ~200g Modified G/S ) R
5 35Ul . BHARL
6 - =
Sample Train Leak Checks Comments:
tnitial Final
Vacuum {in. Hg) /? & / é& ;
Leak Rate (cfm) |+ 3 O vy,

NA = Not Applicable Al7
Rev. 3 (10/2007) Checked By, {Project Manager or QA Manager - sign and date)
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CTRC 40 CFR 60 Method 4 -- MOISTURE CONTENT
Project Na. 182436.0000.0600 Date '7;/ ﬁr/ i
Client_ APS Cperator 25’ j_/V ?
Facility _Four Comers Ambient Temp. (°F) [_p&
Source Lj iu‘lL "f E?;:zﬁglﬁn Hg}Z}( V/ Meter Box ID ? e 5-
Sampling Location___ Stack m Meter ID___ ,9;222’2"' f)/’:fi—m
Condition Wer png | RunNo. & DGMCE or Y T
Moisture Sample Collection Data
Time Temperaturas (°F) Vacuom
el o0 Il vl O -l Al I Bl R 20
/O35 o |bysost pp | 7 7y 5/ | & Z“:M
/040 5 |o¥T7. 325 ) lp& TS KLY | oo IR
Joge| 0 |LsB 70 | 507 LY g0 | O ~
s | % Ls33d | 152 | Ca el co| 317
joss| 0 U56 ., J9b ESAN I ARNAT ¢ 3
/108 W 658, 93¢ 53 9\ 76 | Lo
/05 | 30 LCR 62 532 70 77 Lo
P N 5| LY /) | Lo
//157 L U bl 920 & F | L9 o | Lo -
/RO w7, g0 5 7o X/ .o é“?
;35| 8§80 7367 54 | 0 79| Lo
/30 | 88 |67, 540 s | 9p ne | (oo
351 D 79,5 532 i 7 & Lo O
Total Net Avg. oy g,
Moisture Analytical Results
impinger Contents Mass/\Volume Configuration Final Wi. (q) - Initial Wi. {g) = Net Gain {q)
1 D.F. Water 100 mi Maodified G/S - =
b D.1. Water 100 m! Standard G/S . -
3 NA NA Modified G/S _ -
. 4 Silica Get ~ 200 g Modified G/S _ -
5 Sh%e.0 . BSLk.) -
6 = =
Sample Train Leak Checks Comments:
tnitial Final
Vacuum (in. Hg) /9 / & V
Leak Rate (ofm) |, 1/ /. 4 s
i)
ggufaNatcﬁgggg?me 5 ‘5 7_; g AZhecked By. AL 2y LA (Project Managet or QA Manager - sign ﬁmlaie)

G
0T



Page / of )

CTRC 40 CFR 60 Method 4 -- MOISTURE CONTENT

Project No. 182436.0000.0000 _|pate O¥ M/ o b / iz

Client  APS .Operator D r/\/\

Facilty _Four Cormere Ambient Temp. (°E) fﬂ{

Source Unod 4 ??éé’?u?!'ﬁn ng'y‘ 3¢ Meter Box In GG T2 /5]
Sampling Location _ Stack ;72"/ Meter 1D Z

Condition Norpm-1 Rin No. 3 DGMCE or Y 6\47}/
Moisture Sample Collection Data
Time Temperatures [°F)

. Vacuum
Traverse Clock Elapsed Valume - DGM AH Impingers DGM DGM Gage
Paint (24-hn) {min) Volume (i) {in. H;0} Exit Metar In Meter Out {in. Hg)

120671 o 68245 A (P 74V o7d | G
/2/8 T2 X oA | (o / 7 7 3 -
&

&

7
i L o LyY.isp [ | 5 70 99 | Lo
(220 /5 \bal. Ao &/ 7 731 6O
/225 20 |99 G0 5o 7 73 &oo
/230 2% 1L9% . 030 gy 7/ 723 b .o,
1237 | R |70(,57¢ sz | L 221 .o L
/247 25 | 703 e | 53 | &7 72 1 ¢.o
12951 Yo 1707 boo\ 53 Ly | oz Lo

Total et Avg. Avg. Avg.

Moisture Analytical Results

impinger Contents Mass/Volume Configuration Final Wt {g} - Initial Wt {g) = Net Gain (g)

1 D.l. Water 100 ml Modified G/S - =

2 D.1. Water 100 mi Standard G/S _ -

3 NA NA Modified G/S i B

4 Silica Gel ~200g Modified G/S - _

5 3&?9:2.— 36‘-32“(; =

6 - =

Sample Train Leak Checks Comments:
Initial Final
Wacuum (in. Hg} / 0} /% _ Ed

Leak Rate (cfrm) . L(b, ¥ t/O

NA = Not Applicable . Al9
Rev. 3 {10/2007) Checked By, (Project Manager or QA Manager - sign and date}
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CTTRC 40 GFR 60 Method 4 -- MOISTURE CON'T'?EQ‘;\IT/ */
Project No. 182436,0000.0000 pae 3 / s / t
Client __APS Operator 5 V]
Facility  Four Carners Ambient Temp. (°F) o/

. Barometric -
Source {);‘ ‘4"' S—' Pressure {in. Mg} Meter Box ID 009 A0S
Sampling Location  Stack 2¢.3 ? Meter 1D é 7‘2 S
Condition  N&rwaad Run No. | DGMCF or Y & 79 7L
Maisture Sampie Collection Data
Time Temperatures {°F) Vacuum
Traverse Clock Elapsad Volume - DGM AH Impingers DGM DGM Gage
Point (24-hr) (min) Volume {ith (in. H,} Exit Meter In Meter Out (in. Ha)
V| /Y00 o vz 195 | AA LY 7 24 (.o
(eS| s | 498 e \ bz | Lg | &7 L o
/0 /0 ey ST TR 30 .
/SS s D e °F | g2 *F3 | C.oo
SAEE 2o 504,630 59 +3 x0T e . o
/25 25 506957 Y4 7 A g L&
ey 3 S//. 00 ¢ 73 &/ Lo
/35T BS lgry axv SE | 7 | vB 1 L o
/S0 Yo 1577 3o 59 | 73 g2+ (0
SRS YT |15h6.030 s9 | 73 FT2A Lo
| V2| o 1523503 =9 | 73 g/ | Co
\ Vo5t 55 5Bl Lbos ] 9 73 Y2 | o
Jio | 4o Bis el W | Lo | 7z ¥z | L9
Total Net . Aty Avg. Avg.
Z2. :L/
Moisture Analytical Results .
impinger Contents Mass/Volume Configuration Final Wt (g) - Initial Wt. (g) = Net Gain (g)
1 D.i, Water 400 mi Modified G/S - =
2 . D.1. Water 100 mt Standard G/S _ -
3 NA NA Moditied G/S . -
4 Silica Gel ~200¢g Modified G/S . - f"
5 3410 33250 -
6 - =
Sample Train Leak Checks Comments:
i Initial Finai
Vacuum {in. Hg} 4 7 /ql
Leak Rate (cfm) ﬁ.&@? ‘ 059%
) A23

NA = Noi Applicable <«

Rev. 3

{10/2007)

Checked By. %% {% / é Z/ / E / (Project Manager or QA Manager

- sign and date)




Cypan. Page - of
TTRC 40 CFR 60 Method 4 -- MOISTURE CONTENT e 7
Project No. 182436.0000,0000 Date v / 50 / /]
Client___APS Operator 5 7 /M
Faoility __Four Corners Ambkiegnt Temp. (°F) 7’ 2
, Baromaetric S
Source (.) b 4 )FF Pressure (in. Hy} Meter Box ID @74)/_5
Sampiing Location __ Stack >, 32 “VE T eter ID P &
Condition A orr7a Run No. L DGMCE or Y & F 5774
Moisture Sampie Collection Data
Time Temperaiures (°F) Vacuum % §-/35._
Traverse Clock Elapsed Volume - DGM AH impingers DGM DGM Gage e
Paint (24-hr) (min) Votume {ft%) {in. 14,0 Exit Meterin | Meter Out {in. Hg) /;( ,
/oo o BSXBUFY v | 77 . (oo
Jiost & 1s30.van T st | g ¥3 | Lo
|eesl 10 s3504 N\ | <7 | F) ¢z | oo
/LT gy | | 53 | g0 wd | L o
by | J0  \SYs, 5Ty s 5/ 79 s | Lo
JLIs™ 25 BYY, sk s 2 1 nYy e Lo
/L300 3o 561,508 52 197 Y5 | Lo
/L3sT 35 559 dsp 523 70 sl o
/bYC| YC 557, sus a3 7 St oo
/éé//fi"‘ Y8 1SLO S A5 5 3 & sl lo o
/650 50 B3, 530 2| Y | (o0
/eS| 58T BLL, SED N &3 n5 g4 Lo
— Lo L7, mepseN | SY | 95| ¢ | LD
Total Net AV, Avg. Avg,
Moisture Analytical Resuits
Impinger Contents Mass/Volume Configuration Final Wt {g) - Initial Wi {g} = Net Gain (g)
1 D.l. Water 100 mi Modified 5/5 - =
2 0.1, Water 100 mi Standard G/S . -
3 NA NA Modified G/S 3 _
4 Stlica Gef ~200g Modified G/S _ -
5 3Mi69 . z3at.le -
6 - =
Sample Train Leak Checks Comments:
!niﬁa}r é A Final
Vacuum {in. Hg} L&W / é-ff)
Leak Rate {cfm) cooM | oe ’7
A24

NA, = Not Applicabie
Rev, 3 (10/2007)

Checked By: %%‘% ?Z 2 % 2; {(Project Manager or QA Manager

« 8ign and date)



CTRC 40 CFR 60 Method 4 -- MOISTURE CONTENT [
Project No. 182436.0000,0000 Date ?/ v / e
Client  APS Operator 75 7 AL
Facility _Four Comers Ambient Temp. (°F) {a
source Vb § Ef‘;;’;“j;"gn Hg) veterBox 1 Z /S5
Sampling Location  Stack W‘&? Meter 1D G S
Condition Wi v RunNo. 2 DGMCF or Y 977
Moisture Sample Collection Data
Time Temparatures (°F) Vacuum
Traverse ;  Clock Elapsed Velume - DGM aAH Impingers DGM DGM Gage
Point (24-hn) {min) Vaiume (1) {in. H,0) Exit Meter In Meter Out (in. Hg)
Sof o IR0 E mA o &< | & o O
SYosT & F73 020 s | 8/ g4 | ¢ o
Jsso | /0 76, Yo s¢ | 99 vz | O
/stg] /S lsw9esp V| 53 | 79 | ys57| O
/%20, Fo : BLTSO| 473 gy | g LG
J¥rsT 2857 Syssa< | | 53| 97 Y5 Lo
/¥30l Bo gy, /50 2|l | g9 | G o
/§'3571 257 147G, 305 53| L 51 L.©
1850 | Ho S e e 53 | T FS L o)
/Y YS] s 1697, 257 53 7ol ¢33 1 b .o
/45D 5 {00./5 52 74 g L.
AN - V93,2730 52 73 ¥ 2 L. o
V.4 O el o5t / 53 73 % lo .
ol Net Avg. AT, Ava
Moisture Analyticali Results
impinger Cortents Mass/Volume Configuration Final Wt (g) - mtiai Wt {@) = Net Gain (g} |
1 D.1. Water 100 mi Modified G/S - =
2 D.i. Water 160 mi Standard G/S -
3 NA NA Modified G/S ) -
4 Silica Gel ~ 200 g Modified G/S i -
5 3yl . 346§ .
6 - =
Sample Train Leak Checks Comments:
Initial Final
Vacuum (in.Hg) | /9 Ve
Leak Rate (cfm) | . 75 |/ 35
A25

NA = Not Applicable
Rev. 3 (10/2007)

Checked By: %&%

{Froject Manager or (A Manager E‘_éign and date)
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APPENDIX B- EXAMPLE CALCULATIONS
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Example Calculations
S0, Emission Rates

Example for Run: Unit 2 Run 3

Observed Measurements: Constants/Conversions/Standards:
""""" 01 Cso corrected SO concentration (ppm) | 3853 ideal gas constant @ EPA STP (68 OF and 29.92 "Hg);
8.07 Co2, corrected O2 concentration (%) (scf / Ib-mol)
2.77E+07 Qd, stack exhaust flow rate (DSCFH) 80.07  Molecular weight of SO; (Ib/Ib-mol)
170.9 MWHr 29.92 EPASTP (" Hg); Pref
1894 MMBTU/Hr 454 conversion, grams per pound

SO; density factor, SO,

80.07 Ib/Ib-mol x 10
385.3 scf/lb-mol

2.08E-07 Ib/scf

S0O; mass emission rate (Ib/hr), Esos gomn

Cso0s X Qd x Dgos

= 0.09 X 2.77TE+07 X 2.08E-07

0.54 lbs/hr

S0O; mass emission rate (Ib/MMBtu)

= S0, (Ib/hr)
MMBTU/hr

0.5360
1894.10

0.0002830 Ibs/MMBtu

SO; mass emission rate (Ib/MWHr)

SO, (Ib/hr)
MW-hr

0.54
170.9

0.0031 Ib/MW-hr

Values may differ from Summary Tables due to rounding and truncation. B2



Example Calculations

Corrected Emission Concentrations (Equation 7E-5)
Refers to Test Run:

(Eq. 7E-1)

CXCorrected

Oxygen
CO2

Unit 2 Run 1

7.97
0.03
9.86
9.99

raw concentration of component

average of initial and final zero bias checks
average of intial and final span bias checks
actual concentration of upscale calibration gas

CMA
- * - 0
Cy Co .
%
%
%
%
9.99
_ %
7.97 0.03 R 003
8.07 %
OTRC
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EXAMPLE CALCULATIONS:

Arizona Public Service
Fruitland, New Mexico
Technicians: TJS, BIM
Project Number: 182436.0000.0000
Example calculations for Test Run: Unit 2 Run 3
Observed Measurements:
Dry Gas Meter Correction Factor (Kd) =
Barometric Pressure (Pm) =
Average Temperature of Dry Gas meter =

Stack Gas Moisture

0.992
24.20
727

34599
-3414.9

Impinger Weight Gain [IWG]:

= 45.0

Net Volume Sampled [NVS]:
815.77
-801.81

Volume Metered [Vm]: NVS
13.96

= 13.85

Average Temperature [Tm]: 460
= 5327

Moisture Fraction:

13.96

Ending Impinger Wt. (g)
Beginning Impinger Wt. (g)
(®

Ending Meter Reading (ft3)
Beginning Meter Reading (ft3)

(ft3)

X Kd

X 0.9923
(ft3)

+ 727 CF)
(°R)

((IWG (9) X ( 1335 —““"m—m Hm\

4994 J.IIEI‘S_B
(IWG (@) X 13357 HZO) ( ) ( ) ( )
_liters _
(450 ) x (1335 75120 )
450 x 1335 _jers 13.85 242 4994 jtors oR
( W) -+ (TS yo( )( e
= 0.1605 or 16.05% Moisture

Dry Fraction: 1 -
1 -
= 0840

Moisture Fraction
0.1604601

CTRC
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Meter Box: Orifice Full Calibration

Date: 4/13/2011 Reference Orifice Set Orifice (#) K' Factor
Prev. Calib. Date: 12/9/2010 Manufacturer: Apex Instruments 40 0.2336
Location: Littleton Lab Model: Cl, VI 48 0.3435
Technician: JDG Tested By: EW 55 0.4575
Meter Serial No: 90394 63 0.5861
TRC Meter Box ID 90394 73 0.8085
Atm. Pressure (corr. In Hg):  24.18 uncorrected:  24.30
Critical Vacuum in Hg: 11 in. Hg. (required minimum)
Prev. Calib Factor (Y): 1.0028
Initial Temperatures| Final Temperatures Ambient Temperatureq
Orifice K' coefficient dH Time Vol (initial)[ Vol (final)| Vol. Total| Inlet Outlet Inlet Outlet Vacuum Initial Final
Serial # (see above) (in. H20) (min) (cu ft) (cu ft) (cuft) | (degF) | (degF) | (degF) (deg F) (in Hg) (deg F) (deg F)
40 0.2336 0.20 18 687.117 | 692.597 | 5.48 70 70 70 70 16 69 70
48 0.3435 0.47 13 692.597 | 698.419 | 5.822 70 70 70 71 15 70 70
55 0.4575 0.87 9 698.419 | 703.800 | 5.381 71 71 71 71 14 70 70
63 0.5861 1.50 10 703.800 | 711.461| 7.661 71 71 72 72 12 70 70
73 0.8085 2.85 7 711.461 | 718.785| 7.324 72 72 72 72 10 70 70
Meter Box Dry Gas Meter Critical Orifice Dry Gas Meter Orifice
Volume Volume Volume Volume Calibration Calibration
Corrected Corrected Flow Corrected  Corrected Factor (Y) Factor (dH@)
Vm (std) Vm (std) Rate Ver (std)  Vm (std) | Value Variation| Value Variation Meter Box
(cu ft) (liters) (CEM) (cu ft) (liters) (#) (#) (in H20) (in H20) Calibration Test Results Pass/Fail
4.41 124.94 0.304 4.42 125.10 1.001 0.001 1.49 -0.18 *Average Y: 0.9999 PASS
4.69 132.79 0.448 4.69 132.80 1.000 0.000 1.628 -0.05 Ave. Y w/in 5% of previous value: YES
4.33 122.71 0.598 4.32 122.45 0.998 -0.002 1.695 0.02
6.18 174.87 0.766 6.16 174.29 0.997 -0.003 1.783 0.11 0.95>=Y <=1.05: PASS
5.92 167.70 1.046 5.94 168.30 1.004 0.004 1.789 0.11 ** Average dH: 1.678 PASS
Criteria:

* Y- ratio of the reading of the calibration meter (critical orifice) to the Meter Box DGM. Acceptable tolerance of individual values from the average is +/- 0.02.
** dH- the orifice differential pressure in inches of H20 that equates to 0.75 cfm of air flow at 68 F and 29.92 in Hg, acceptable tolerance of individual values from the average is +/- 0.2.

Differential Pressure vs. Flow Rate

2.5

15

dH (in. H20)

0.5

//

0.20 0.30

0.40 0.50

0.60

0.70 0.80

Flow Rate (cfm)

0.90

1.00

Biannual_90394 041321



Meter Box: Orifice Full Calibration

Date: 12/9/2010 Reference Orifice Set Orifice (#) K' Factor
Prev. Calib. Date: 6/4/10 Manufacturer: Apex Instruments 40 0.2336
Location: Littleton Lab Model: Cl, VI 48 0.3435
Technician: JDG Tested By: EW 55 0.4575
Meter Serial No: 90394 63 0.5861
TRC Meter Box ID 90394 73 0.8085
Atm. Pressure (corr. In Hg):  24.14 uncorrected:  24.27
Critical Vacuum in Hg: 11 in. Hg. (required minimum)
Prev. Calib Factor (Y): 0.9953
Initial Temperatures| Final Temperatures Ambient Temperatureq
Orifice K' coefficient dH Time Vol (initial)[ Vol (final)| Vol. Total| Inlet Outlet Inlet Outlet Vacuum Initial Final
Serial # (see above) (in. H20) (min) (cu ft) (cu ft) (cuft) | (degF) | (degF) | (degF) (deg F) (in Hg) (deg F) (deg F)
40 0.2336 0.20 25 251.200 | 258.788 | 7.588 73 69 71 72 16 71 71
48 0.3435 0.47 14 258.800 | 265.066 | 6.266 71 72 72 73 15 71 71
55 0.4575 0.87 10 265.100 | 271.065| 5.965 71 73 72 73 13 71 71
63 0.5861 1.50 7 271.100 | 276.440 | 5.34 71 73 72 73 12 71 71
73 0.8085 2.85 5 277.200 | 282.437 | 5.237 72 73 72 73 10 71 71
Meter Box Dry Gas Meter Critical Orifice Dry Gas Meter Orifice
Volume Volume Volume Volume Calibration Calibration
Corrected Corrected Flow Corrected  Corrected Factor (Y) Factor (dH@)
Vm (std) Vm (std) Rate Ver (std)  Vm (std) | Value Variation| Value Variation Meter Box
(cu ft) (liters) (CEM) (cu ft) (liters) (#) (#) (in H20) (in H20) Calibration Test Results Pass/Fail
6.09 172.37 0.304 6.12 173.28 1.005 0.002 1.50 -0.18 *Average Y: 1.0028 PASS
5.02 142.26 0.448 5.04 142.68 1.003 0.000 1.623 -0.06 Ave. Y w/in 5% of previous value: YES
4.79 135.52 0.596 4.79 135.74 1.002 -0.001 1.695 0.02
4.29 121.56 0.763 4.30 121.73 1.001 -0.001 1.788 0.11 0.95>=Y <=1.05: PASS
4.23 119.64 1.047 4.24 119.94 1.003 0.000 1.797 0.12 ** Average dH: 1.680 PASS
Criteria:

* Y- ratio of the reading of the calibration meter (critical orifice) to the Meter Box DGM. Acceptable tolerance of individual values from the average is +/- 0.02.
** dH- the orifice differential pressure in inches of H20 that equates to 0.75 cfm of air flow at 68 F and 29.92 in Hg, acceptable tolerance of individual values from the average is +/- 0.2.

Differential Pressure vs. Flow Rate

2.5

15

dH (in. H20)

0.5

//

0 T R R R R R

0.20

0.30 0.40

0.50

0.60
Flow Rate (cfm)

0.70

0.80

0.90

1.00

Biannual_90394 12d8%0



Dry Gas Meter Calibration

WORKING METER REFERENCE METER
Date: 4/13/2011
Location: Littleton Lab Calibration Date: 11/3/2010
Technician: JDG Location: Austin Texas Lab
Meter Serial No: 9215 Technician: KRH
TRC DGM ID 9215 Meter Serial No: 56048
Prev. Calib Factor (Y): 0.9972 TRC DGM ID 56048
P bar (in Hg) uncorrected: 24.300 24.358 Calib. Factor (Y): 0.9650
REFERENCE METER Corr. Vol @
Calibration Time Start Temp | Stop Temp | Vol (initial) | Vol (final) | Vol. Total | Meter Rate| EPA STP
Run # (min) (deg F) (deg F) (cu ft) (cu ft) (cu ft) | (cueft /min) (cu ft)
1 8 69 70 729.266 732.433 3.056 0.3820 2.443
2 8 70 70 732.433 735.601 3.057 0.3821 2.442
3 10 70 70 735.601 739.529 3.791 0.3791 3.028
4 13 70 70 739.529 744.926 5.208 0.4006 4.160
5 17 70 70 744.926 750.654 5.528 0.3251 4.415
WORKING METER Corr. Vol @ Calculated
Calibration Time Start Temp | Stop Temp | Vol (initial) [ Vol (final) | Vol. Total | Meter Rate| EPA STP | DGM Factor | Dry Gas Meter (DGM Factor)
Run # (min) (deg F) (deg F) (cu ft) (cu ft) (cu ft) | (cueft /min) (cu ft) (Y) Calibration Test Results
1 8 69 70 824.486 | 827.542 | 3.056 0.382 2.443 1.0001 * Average Y: 0.9900
2 8 70 70 827.542 830.678 3.136 0.392 2.505 0.9748
3 10 70 70 830.628 834.436 3.808 0.381 3.042 0.9954 Ave. Y between 0.95 and 1.05: PASS
4 13 70 70 834.436 839.700 5.264 0.405 4.205 0.9894 Ind. Y values +/- 0.02 from Ave.: PASS
5 17 70 70 839.700 845.281 5.581 0.328 4.458 0.9904 Ave. Y w/in 5% of previous value: YES
Criteria:

* Y- ratio of the reading of the reference meter to the working DGM. Acceptable tolerance of individual values from the average is +/- 0.02, with a value between 0.95 and 1.05.

JDG

CTRC
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Dry Gas Meter Calibration

WORKING METER REFERENCE METER
Date: 12/7/2010
Location: Littleton Lab Calibration Date: 11/3/2010
Technician: JAW Location: Austin Texas Lab
Meter Serial No: 9215 Technician: KRH
TRC DGM ID 9215 Meter Serial No: 56048
Prev. Calib Factor (Y): 1.0160 TRC DGM ID 56048
P bar (in Hg) uncorrected: 24510 24.570 Calib. Factor (Y): 0.9650
REFERENCE METER Corr. Vol @
Calibration Time Start Temp | Stop Temp | Vol (initial) | Vol (final) | Vol. Total | Meter Rate| EPA STP
Run # (min) (deg F) (deg F) (cu ft) (cu ft) (cu ft) | (cueft /min) (cu ft)
1 8 69 71 437.565 445.109 7.280 0.9100 5.865
2 8 70 71 445.109 452.370 7.007 0.8759 5.640
3 10 70 70 452.370 458.662 6.072 0.6072 4.892
4 13 70 69 458.662 464.359 5.498 0.4229 4.433
5 17 69 72 464.359 469.670 5.125 0.3015 4.125
WORKING METER Corr. Vol @ Calculated
Calibration Time Start Temp | Stop Temp | Vol (initial) [ Vol (final) | Vol. Total | Meter Rate| EPA STP | DGM Factor | Dry Gas Meter (DGM Factor)
Run # (min) (deg F) (deg F) (cu ft) (cu ft) (cu ft) | (cueft /min) (cu ft) (Y) Calibration Test Results
1 8 69 72 337.182 | 344513 | 7.331 0.916 5.901 0.9940 * Average Y: 0.9972
2 8 71 74 344.513 351.563 7.050 0.881 5.653 0.9976
3 10 72 74 351.563 357.685 6.122 0.612 4.905 0.9974 Ave. Y between 0.95 and 1.05: PASS
4 13 72 75 357.685 363.244 5.559 0.428 4.449 0.9964 Ind. Y values +/- 0.02 from Ave.: PASS
5 17 74 75 363.244 368.406 5.162 0.304 4.124 1.0003 Ave. Y w/in 5% of previous value: YES
Criteria:

* Y- ratio of the reading of the reference meter to the working DGM. Acceptable tolerance of individual values from the average is +/- 0.02, with a value between 0.95 and 1.05.

JAW

CTRC
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Barometer Calibration Check

Date: 4/1/2010 Lab Standard Barometer
Location: TRC Littleton Lab Manufacturer: Princo

Technician: JAW Type: Fortin Type Mercurial
Manufacturer: VWR Units: in. Hg and mm Hg
Type: Digital ID Number: NOVA 453x

Units: in Hg

Lab Assignment.: 90995419

Laboratory Standard Barometer

Uncorrected (Observed) Lab Barometer Reading 24.46 in. Hg
Temperature of Lab Barometer 69 °F
Temperature Correction ( + or -) -0.089 unitless
Lattitude Correction ( + or -) -0.013 unitless
Temperature Corrected Laboratory Barometer Reading 24.371 in. Hg
Temperature & Latitude Corrected Laboratory Barometer Re 24.358 in. Hg
Corrected Laboaratory Barometer Reading 619 mm Hg
Corrected Laboaratory Barometer Reading 825 mb
Corrected Laboaratory Barometer Reading 5551 ft
Digital Barometer

Field Barometer Reading (temperature compensated) 24.38 in. Hg

Calibration Test Results

*Difference (in Hg) -0.022
Pass/Fail PASS

Acceptance Criteria
Agreement within 0.1 in. Hg or 2.5 mm Hg.

90995419 BarometerCal_04181



WORKING METER

Dry Gas Meter Calibration

REFERENCE METER

Date: 4/13/11
Location: Littleton Lab Calibration Date: 11/3/10
Technician: . Location:
Meter Serial No: 92 Technician:
TRC DGM ID 9215 Meter Serial No: 56048
Prev. Calib Factor (Y):  0.9972 TRC DGM ID 56048
P bar (in Hg) uncorrected: 24.300 24.358 Calib. Factor (Y): 0.9650
REFERENCE METER Corr. Vol @
Calibration Time Start Temp | Stop Temp | Vol (initial) | Vol (final) | Vol. Total | Meter Rate EPASTP
Run # (min) (deg F) (deg F) (cu ft) (cu ft) (cu ft) (cusft /min) (cu ft)
1 8 69 70 729.266 732.433 3.056 0.3820 2.443
2 8 70 70 732.433 735.601 3.057 0.3821 2.442
T 10 | 70 |70 | 735601 | 730629 | 3791 | 03791 | 3028 |
4 13 70 70 739.529 744.926 5.208 0.4006 4.160
I 17 | 70 |70 | 744926 | 750.654 | 5528 | 03251 | 4415
WORKING METER Corr. Vol @ Calculated
Calibration Time Start Temp | Stop Temp | Vol (initial) | Vol (final) | Vol. Total | Meter Rate | EPA STP DGM Factor Dry Gas Meter (DGM Factor)
Run # (min) (deg F) (deg F) (cu ft) (cu ft) (cuft) | (cusft/min) (cu ft) (Y) Calibration Test Results
824.486 827.542 *Average Y:  0.9900
- 830.678
8 | Ave. Y between 0.95 and 1.05: PASS
13 834.436 839.700 Ind. Y values +/- 0.02 from Ave.: PASS
5 17 839.700 845.281 Ave. Y w/in 5% of previous value:  YES
Criteria:

* Y- ratio of the reading of the reference meter to the working DGM. Acceptable tolerance of individual values from the average is +/- 0.02, with a value between 0.95 and 1.05.

JDG

OCTRC
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WORKING METER

Dry Gas Meter Calibration

REFERENCE METER

Date: 12/7110
Location: Littleton Lab Calibration Date: 11/3/10
Technician: . Location:
Meter Serial No: 92 Technician:
TRC DGM ID 9215 Meter Serial No: 56048
Prev. Calib Factor (Y):  1.0160 TRC DGM ID 56048
P bar (in Hg) uncorrected: 24510 24.570 Calib. Factor (Y): 0.9650
REFERENCE METER Corr. Vol @
Calibration Time Start Temp | Stop Temp | Vol (initial) | Vol (final) | Vol. Total | Meter Rate EPASTP
Run # (min) (deg F) (deg F) (cu ft) (cu ft) (cu ft) (cusft /min) (cu ft)
1 8 69 71 437.565 445.109 7.280 0.9100 5.865
2 8 70 71 445.109 452.370 7.007 0.8759 5.640
3 0 f 70 ) 70 | 452370 | 458662 | 6.072 | 06072 | 4.892 |
4 13 70 69 458.662 464.359 5.498 0.4229 4.433
I 17 [ 69 | 72| 464359 | 469.670 | 5125 | 03015 | 4125
WORKING METER Corr. Vol @ Calculated
Calibration Time Start Temp | Stop Temp | Vol (initial) | Vol (final) | Vol. Total | Meter Rate [ EPA STP DGM Factor Dry Gas Meter (DGM Factor)
Run # (min) (deg F) (deg F) (cu ft) (cu ft) (cuft) | (cusft/min) (cu ft) (Y) Calibration Test Results
337.182 344.513 *Average Y:  0.9972
351563
3 | Ave. Y between 0.95 and 1.05: PASS
13 357.685 363.244 Ind. Y values +/- 0.02 from Ave.: PASS
5 17 363.244 368.406 Ave. Y w/in 5% of previous value:  YES
Criteria:

* Y- ratio of the reading of the reference meter to the working DGM. Acceptable tolerance of individual values from the average is +/- 0.02, with a value between 0.95 and 1.05.

JAW

OCTRC
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Meter Box: Orifice Full Calibration

Date: 71712011 Set Used: Brass
Prev. Calib. Date: 5/12/2011
Location: TRC Albuquerque
Technician: JCC
Meter Serial No: 997368
Meter Box ID: 610203
Atm. Pressure (corr. In Hg): 24.85
Critical Vacuum + 2 in Hg: 14 in. Hg. (required minimum)
Prev. Calib Factor (Y): 0.9815
Initial Temperatures | Final Temperatures Ambient Temperatures
Orifice K' coefficient dH Time | Vol (initial)| Vol (final) | Vol. Total Inlet Outlet Inlet Outlet | Vacuum Initial Final
Serial # (see above) (in. H20) (min) (cu ft) (cu ft) (cu ft) (degF) (degF) | (degF) (degF) | (in Hg) (deg F) (deg F)
40 0.2388 0.20 20.0 263.918 | 270.307 6.389 84 84 86 86 21.0 89 91
48 0.3515 0.48 21.0 270.307 | 280.112 9.805 87 87 89 88 20.0 91 91
55 0.4578 0.87 15.0 280.112 | 289.333 9.221 90 88 91 89 18.7 91 91
63 0.5940 1.50 10.0 289.333 | 297.275 7.942 91 90 92 90 17.5 91 91
Meter Box Dry Gas Meter Critical Orifice Dry Gas Meter Orifice
Volume Volume Volume  Volume Calibration Calibration
Corrected Corrected Flow Corrected Corrected Factor (Y) Factor (dH@)
Vm (std) Vm (std) Rate Ver (std)  Vm (std) Value Variation | Value Variation Meter Box
(cu ft) (liters) (CEM) (cu ft) (liters) (#) (#) (in H20) (in H20) Calibration Test Results Pass/Fail
5.14 145.60 0.319 5.06 143.30 0.984 -0.004 1.433 -0.16 * Average Y: 0.9887 PASS
7.86 222.51 0.467 7.81 221.28 0.994 0.006 1.574 -0.02 Ave. Y w/in 5% of previous value:  YES
7.37 208.83 0.615 7.27 205.86 0.986 -0.003 1.670 0.07
6.35 179.79 0.794 6.29 178.07 0.990 0.002 1.705 0.11 0.95>=Y <=1.05. PASS
** Average dH: 1.595  PASs
Criteria:

* Y- ratio of the reading of the calibration meter (critical orifice) to the Meter Box DGM. Acceptable tolerance of individual values from the average is +/- 0.02.
** dH- the orifice differential pressure in inches of H20 that equates to 0.75 cfm of air flow at 68 F and 29.92 in Hg, acceptable tolerance of individual values from the average is +/- 0.2.

Differential Pressure vs. Flow Rate

1.6

14

/

1.2

0.8 +

dH (in. H20)

0.6

0.4

0.2 *

0.40

0.50 0.60

Flow Rate

0.70
(cfm)

0.90

1.00

C9



Meter Box: Orifice Full Calibration

Date: 7/8/2011 Set Used: BRASS
Prev. Calib. Date: 5/12/2011
Location: TRC Albuquerque
Technician: JCC
Meter Serial No: 978517
Meter Box ID: 610204
Atm. Pressure (corr. In Hg): 24.85
Critical Vacuum + 2 in Hg: 14 in. Hg. (required minimum)
Prev. Calib Factor (Y): 1.0058
Initial Temperatures | Final Temperatures Ambient Temperatures
Orifice K' coefficient dH Time | Vol (initial)| Vol (final) | Vol. Total Inlet Outlet Inlet Outlet | Vacuum Initial Final
Serial # (see above) (in. H20) (min) (cu ft) (cu ft) (cu ft) (degF) (degF) | (degF) (degF) | (in Hg) (deg F) (deg F)
40 0.2388 0.23 20.0 305.478 | 311.747 | 6.269 97 96 97 96 21.3 94 94
48 0.3515 0.52 21.0 311.747 | 321.403 9.656 97 96 98 97 20.0 94 95
55 0.4578 0.9 20.0 321.403 | 333.525 | 12.122 98 97 99 98 19.5 95 95
63 0.5940 1.6 10.0 333.525 | 341.382 7.857 99 98 100 98 18.0 95 96
Meter Box Dry Gas Meter Critical Orifice Dry Gas Meter Orifice
Volume Volume Volume  Volume Calibration Calibration
Corrected Corrected Flow Corrected Corrected Factor (Y) Factor (dH@)
Vm (std) Vm (std) Rate Ver (std)  Vm (std) Value Variation | Value Variation Meter Box
(cu ft) (liters) (CEM) (cu ft) (liters) (#) (#) (in H20) (in H20) Calibration Test Results Pass/Fail
4.94 139.93 0.313 5.04 142.79 1.020 0.004 1.582 -0.10 * Average Y: 1.0167 PASS
7.61 215.52 0.460 7.79 220.58 1.023 0.007 1.653 -0.02 Ave. Y w/in 5% of previous value:  YES
9.55 270.38 0.606 9.66 273.48 1.011 -0.005 1.686 0.01
6.19 175.37 0.786 6.26 177.34 1.011 -0.005 1.786 0.11 0.95>=Y <=1.05: PASS
** Average dH: 1.677 PASS
Criteria:

* Y- ratio of the reading of the calibration meter (critical orifice) to the Meter Box DGM. Acceptable tolerance of individual values from the average is +/- 0.02.
** dH- the orifice differential pressure in inches of H20 that equates to 0.75 cfm of air flow at 68 F and 29.92 in Hg, acceptable tolerance of individual values from the average is +/- 0.2.

Differential Pressure vs. Flow Rate
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Meter Box: Orifice Full Calibration

Date: 7/8/2011 Set Used: BRASS
Prev. Calib. Date: 5/12/2011
Location: TRC Albuquerque
Technician: JCC
Meter Serial No: 978517
Meter Box ID: 610204
Atm. Pressure (corr. In Hg): 24.85
Critical Vacuum + 2 in Hg: 14 in. Hg. (required minimum)
Prev. Calib Factor (Y): 1.0058
Initial Temperatures | Final Temperatures Ambient Temperatures
Orifice K' coefficient dH Time | Vol (initial)| Vol (final) | Vol. Total Inlet Outlet Inlet Outlet | Vacuum Initial Final
Serial # (see above) (in. H20) (min) (cu ft) (cu ft) (cu ft) (degF) (degF) | (degF) (degF) | (in Hg) (deg F) (deg F)
40 0.2388 0.23 20.0 305.478 | 311.747 | 6.269 97 96 97 96 21.3 94 94
48 0.3515 0.52 21.0 311.747 | 321.403 9.656 97 96 98 97 20.0 94 95
55 0.4578 0.9 20.0 321.403 | 333.525 | 12.122 98 97 99 98 19.5 95 95
63 0.5940 1.6 10.0 333.525 | 341.382 7.857 99 98 100 98 18.0 95 96
Meter Box Dry Gas Meter Critical Orifice Dry Gas Meter Orifice
Volume Volume Volume  Volume Calibration Calibration
Corrected Corrected Flow Corrected Corrected Factor (Y) Factor (dH@)
Vm (std) Vm (std) Rate Ver (std)  Vm (std) Value Variation | Value Variation Meter Box
(cu ft) (liters) (CEM) (cu ft) (liters) (#) (#) (in H20) (in H20) Calibration Test Results Pass/Fail
4.94 139.93 0.313 5.04 142.79 1.020 0.004 1.582 -0.10 * Average Y: 1.0167 PASS
7.61 215.52 0.460 7.79 220.58 1.023 0.007 1.653 -0.02 Ave. Y w/in 5% of previous value:  YES
9.55 270.38 0.606 9.66 273.48 1.011 -0.005 1.686 0.01
6.19 175.37 0.786 6.26 177.34 1.011 -0.005 1.786 0.11 0.95>=Y <=1.05: PASS
** Average dH: 1.677 PASS
Criteria:

* Y- ratio of the reading of the calibration meter (critical orifice) to the Meter Box DGM. Acceptable tolerance of individual values from the average is +/- 0.02.
** dH- the orifice differential pressure in inches of H20 that equates to 0.75 cfm of air flow at 68 F and 29.92 in Hg, acceptable tolerance of individual values from the average is +/- 0.2.

Differential Pressure vs. Flow Rate
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Meter Box: Orifice Full Calibration

Date: 10/13/2011 Set Used: BRASS
Prev. Calib. Date: 7/8/2011
Location: TRC Albuquerque
Technician: JCC
Meter Serial No: 978517
Meter Box ID: 610204
Atm. Pressure (corr. In Hg): 25.02
Critical Vacuum + 2 in Hg: 14 in. Hg. (required minimum)
Prev. Calib Factor (Y): 1.0058
Initial Temperatures | Final Temperatures Ambient Temperatures
Orifice K' coefficient dH Time | Vol (initial)| Vol (final) | Vol. Total Inlet Outlet Inlet Outlet | Vacuum Initial Final
Serial # (see above) (in. H20) (min) (cu ft) (cu ft) (cu ft) (degF) (degF) | (degF) (degF) | (in Hg) (deg F) (deg F)
40 0.2388 0.21 20.0 511.612 | 517.632 6.020 74 73 80 75 10.0 74 75
48 0.3515 0.47 16.0 517.432 | 524.528 7.096 80 75 86 77 9.0 75 75
55 0.4578 0.78 15.0 524.228 | 532.877 8.649 85 77 89 78 9.0 75 76
63 0.5940 1.3 18.0 532.228 | 545.710 13.482 88 77 94 80 7.2 76 76
Meter Box Dry Gas Meter Critical Orifice Dry Gas Meter Orifice
Volume Volume Volume  Volume Calibration Calibration
Corrected Corrected Flow Corrected Corrected Factor (Y) Factor (dH@)
Vm (std) Vm (std) Rate Ver (std)  Vm (std) Value Variation | Value Variation Meter Box
(cu ft) (liters) (CEM) (cu ft) (liters) (#) (#) (in H20) (in H20) Calibration Test Results Pass/Fail
4.96 140.58 0.301 5.17 146.37 1.041 -0.007 1.445 0.01 * Average Y: 1.0485 PASS
5.81 164.61 0.444 6.08 172.25 1.046 -0.002 1.467 0.04 Ave. Y w/in 5% of previous value:  YES
7.06 199.80 0.577 7.43 210.26 1.052 0.004 1.419 -0.01
10.96 310.49 0.749 11.56 327.29 1.054 0.006 1.392 -0.04 0.95>=Y <=1.05: PASS
** Average dH: 1.431 PASS
Criteria:

* Y- ratio of the reading of the calibration meter (critical orifice) to the Meter Box DGM. Acceptable tolerance of individual values from the average is +/- 0.02.
** dH- the orifice differential pressure in inches of H20 that equates to 0.75 cfm of air flow at 68 F and 29.92 in Hg, acceptable tolerance of individual values from the average is +/- 0.2.
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Meter Box: Orifice Full Calibration

Date: 10/13/2011 Set Used: Brass
Prev. Calib. Date: 8/1/2011
Location: TRC Albuquerque
Technician: JCC
Meter Serial No: 90598
Meter Box ID: 90598
Atm. Pressure (corr. In Hg): 24.98
Critical Vacuum + 2 in Hg: 14 in. Hg. (required minimum)
Prev. Calib Factor (Y): 1.0150
Initial Temperatures | Final Temperatures Ambient Temperatures
Orifice K' coefficient dH Time | Vol (initial)| Vol (final) | Vol. Total Inlet Outlet Inlet Outlet | Vacuum Initial Final
Serial # (see above) (in. H20) (min) (cu ft) (cu ft) (cu ft) (degF) (degF) | (degF) (degF) | (in Hg) (deg F) (deg F)
40 0.2388 0.26 15.0 984.014 | 988.647 4.633 68 68 69 68 17.0 60 61
48 0.3515 0.55 11.0 988.647 | 993.632 4.985 69 68 69 68 14.0 62 62
55 0.4578 0.96 11.0 993.632 | 1,000.165 6.533 69 68 71 69 13.0 62 63
63 0.5940 1.70 10.0 1000.165 | 1,007.792 7.627 71 68 71 69 11.5 63 64
Meter Box Dry Gas Meter Critical Orifice Dry Gas Meter Orifice
Volume Volume Volume  Volume Calibration Calibration
Corrected Corrected Flow Corrected Corrected Factor (Y) Factor (dH@)
Vm (std) Vm (std) Rate Ver (std)  Vm (std) Value Variation | Value Variation Meter Box
(cu ft) (liters) (CEM) (cu ft) (liters) (#) (#) (in H20) (in H20) Calibration Test Results Pass/Fail
3.87 109.52 0.309 3.92 111.08 1.014 0.000 1.723 -0.04 * Average Y: 1.0138 PASS
4.16 117.89 0.453 4.23 119.68 1.015 0.001 1.702 -0.06 Ave. Y w/in 5% of previous value:  YES
5.45 154.46 0.594 5.50 155.78 1.009 -0.005 1.754 0.00
6.38 180.55 0.763 6.48 183.63 1.017 0.003 1.855 0.10 0.95>=Y <=1.05. PASS
** Average dH: 1.758  PASsS
Criteria:

* Y- ratio of the reading of the calibration meter (critical orifice) to the Meter Box DGM. Acceptable tolerance of individual values from the average is +/- 0.02.
** dH- the orifice differential pressure in inches of H20 that equates to 0.75 cfm of air flow at 68 F and 29.92 in Hg, acceptable tolerance of individual values from the average is +/- 0.2.

Differential Pressure vs. Flow Rate
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APPENDIX D — CALIBRATION CERTIFICATIONS
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JUL-18-2010LWEDY 14:22 Birgas Intermoutan

(FRX)3833707870 P ORTAGO4

CERTIFICATE OF BATCH ANALYSIS
NITROGEN ~ ULTRA HIGH PURITY-FURE

711048467281

Part Number: M UMP13A Reference Number:
Cylinder Analyzed;  TWB074524 Cylinder Volume: 42 Cubic Feet
Laborgtary. IMT - Henderson/Petiver Filt Plamt - CO Cylinder Pressure: 2000 PSIG
Analysis Date: Oct 26, 2009 Valve Qufiet: 580
Lot#: 71-1045846728-1
—— ceo - — - =
ANALYTICAL RESULTS
Componant Requested Certified
Purity Concentratiot
NitrogenUltraHighPurity 86.990% 09.999%
GO+ CO2 1 PEM (.35 PFPM
Moisture 1PPM 0.06 PPM
Oxygen 1 PPM 0.30 PPM
THC 0.5 PPM 0.36 PPM

Cylinders In Batch:
C320091, CCI20105

Notes;

impurities verified agalnst analytical standards traceable 1o NIST by weight and/or analysiz.

Signature On File

Approved for Release
Page 1 of 71-104345728-2






Airgas Speciality Gases
12722 S, Weniwarth Avenue

CERTIFICATE OF ANALYSIS Ot . 0628

1-773-785-3000

Grade of Product: EPA Protocol Fa 17701051

WWW,2irgas.com
Par: Mumber: EO3NISBE15A02X7 Reference Number. 54-124218637-5
Cylinder Number: CCg9555 Cylinder Volume: 161 Cu.Ft.
L.aboratory: ASG - Chicago - IL Cylinder Pressure; 2014 PSIG
Analysis Date: May 12, 2010 Valve Outlet: 580

Expiration Date: May 12, 2013

Certification performed in accordance with "EPA Tracaability Protocal {Sept. 1997)" using the assay procedures listed. Analytical Methodology does not require carrection for
analytical interferences. This cylinder has a tatal anaiytical unceriainty as stated below with a confidence levei of 85%. There are no significant impurities which affect the use
of this calibration mixture. All concentrations are on a volumefvolume basis uniess ctherwise noted.

Do Not Use This Cylinder below 150 psig.i.e. 1 Mega Pascal

 Prototol
. Method

CALIBRATION STANDARDS.

Type LotfD - Cylinder No Concentration Expiration Date
NTRM/OZ 60608 £C207980 22.51% OXYGEN/NITROGEN May 01, 2016
NTRM 1 CC214614 £.986% CARBON DIOXIDE/NITROGEN May 01, 2011
_ _ ANALYTICAL EQUIPMENT

Instrument/Make/Model ' Analytical Principle Last Multipoint Calibration
(CO2-1)HORIBA VIAE10 NDIR May 03, 2010
(02-1)HORIBA MPA-510 } Paramagnetic May 03, 2010

Triad Data-Avattable Upon Request -

e RMWL
Approved forRelease . . . .
.
e -
s b e Uk v
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Alrgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Numbar: EO03NIS7E15A3973 Reference Number: 54-124204395-1
Cylinder Number: CC189787 Cylinder Volume: 161 Cu.Ft.
Lahoratory, ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
Analysis Date: Jar 18, 2010 Valve Qutlet: 590

Expiration Date: .Jan 18, 2013

Airgas Spaclality Gases
12722 5. Wenbmrih Avenue
Chizago, 1L GOB28
{-773-785-3000

FAX: 1.773-765- 1028
vaivd alrgas.com

Cedificalion performed In accordance with "EPA Traceabibly Prolocol (Sepl. 1997)* using (he assay procedures ligled. Ansiylical Melhodolegy doas nol require cotraclion for
anatylical interferencas. This cylinder has a lotal analytical uncertainty as slated below wilh a confidence favel of 85%. There are no significant impurities which affect the use

of this calibration mixture. All concentrations are on & volumehvoluma basis unless olherwise noled.
Do Mot Use This Cyfindar balow 150 psig.ie. 1 Mega Pascal

NITROGEN Balance

CALIBRATION STANDARDS

N o " ANALYTICAL RESULTS

.Component . . -7 - Reguested - ' Actual _ Protocol Total Relatlve
ST Concentration Concentration ~~ Method - = Uiicertainty

CARBONDIOXDE - = . = 21.80% 21.30 % G1 +i- 1% NIST Traceable

OXYGEN . ' 21.50 % 21.30 % 61 +1- 1% NIST Traceable

Type LotlD Cylinder No Concentration Explration Date

NTRMIO? B0BOB CC207980 22.51% OXYGENINITROGEN May 01, 2010

NTRM/COZ 80813 CC256428 20.09% CARBON DIOXIDE/NITROGEN Jul 15, 2012
ANALYTICAL EQUIPMENT

instrument/Make/Model Analytical Principle L.ast Multipoint Calibration

BORIBA CLA-510 Chemilurinescence Dec 20, 2009

HORIBA MPA-510 . Paramagnetic Dec 20, 2009

Trlad Data Available Upon Requast

Notes: Cl N M

QA Approval

Pape 1 of 54-124204395-1

D5



Airyas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol o

Part Number: EQJNI78E15A0225 Reference Number. 48-124187510-1
Cylinder Number: CC137800 Cylinder Volume: 162 Cu.Ft.
Laboratory: ASG - Los Angeles - CA Cylinder Pressure: 2015 PSIG
Analysis Date; Aug 10, 2009 Valve Outlet. 6860
Expiration Date: Aug 10, 2012
sttt A

Catficanon performed in acoordance with "EPA Traceablily Protoco! (Sapt. 19871 uslng 'he assay procadures lisled. Analytical Methodotogy does not requirg corraction for
anabysicat interlerences This oyknadar has a tolad analylical uncertainty as slaled below with & confidence lavel of 953% . There are no significant impuriies which affec) the use
of this calibralion mixture. AHl conconlrations are on a volumeholume basis unless othenyise noted.

Do Nat Use This Cylinder below 150 psigle. 1 Mega Pascal

CALIBRATION STANDARDS

Type Lot D Cylinder No Concentration Expiration Date
NTRM B2745 SGH161078 15.912% CARBON DIOXIDEMNITROGEN May 01, 2040
NTRM 82858 SG9186200 16.04% OXYGEN/ Jan 01, 2010
ANALYTICAL EQUIPMENT
InstrumentiMake/Mods! Analyticat Pringlple Last Muitlpoint Calibration
SIEMENS % CO2 NDIR Jul 23, 2009
Siemang %02 PARAMAGNETIC Jul 23, 2009
A
Triad Data Availabte Upon Request (’ )
Notes: W AW
POMIN ULy a s
i ¥ L i, f / L :_r'. s }

/ A

QA Approval /

Page 1 of 48-124187610-1
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APPENDIX E - LOGGED DATA RECORDS
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Bottles 9.99 20.9

CE SSB

Zero 0 Zero 0.02

Span 20.95 Bias 9.83

Bias 9.98

Start Run 1930 Stop Run 2030

Source Date Time Run 02%

Unit 2 4/7/2011 1935 1 7.98

Unit 2 4/7/2011 1940 1 7.99

Unit 2 4/7/2011 1945 1 8.01

Unit 2 4/7/2011 1950 1 8.02

Unit 2 4/7/2011 1955 1 7.88

Unit 2 4/7/2011 2000 1 7.98

Unit 2 4/7/2011 2005 1 8.10

Unit 2 4/7/2011 2010 1 8.00

Unit 2 4/7/2011 2015 1 8.01

Unit 2 4/7/2011 2020 1 7.88

Unit 2 4/7/2011 2025 1 7.89

Unit 2 4/7/2011 2030 1 7.87
Average 7.9675

SSB Corrected average 8.059598

Zero 0.03

Bias 9.89

Start Run 2100 Stop Run 2200

Source Date Time Run 02%

Unit 2 4/7/2011 2105 2 7.78

Unit 2 4/7/2011 2110 2 8.06

Unit 2 4/7/2011 2115 2 8.22

Unit 2 4/7/2011 2120 2 8.48

Unit 2 4/7/2011 2125 2 9.00

Unit 2 4/7/2011 2130 2 8.90

Unit 2 4/7/2011 2135 2 9.00

Unit 2 4/7/2011 2140 2 8.78

Unit 2 4/7/2011 2145 2 8.30

Unit 2 4/7/2011 2150 2 8.38

Unit 2 4/7/2011 2155 2 8.47

Unit 2 4/7/2011 2200 2 8.30
Average 8.4725

SSB Corrected average 8.60838

Zero 0.00

Bias 9.75

Start Run 2205 Stop Run 2305

Source Date Time Run 02%

Unit 2 4/7/2011 2210 3 8.22

Unit 2 4/7/2011 2215 3 8.27

Unit 2 4/7/2011 2220 3 8.86

SSB Zero Avg
0.0250000000

SSB Bias Avg
9.86

SSB Zero Avg
0.0155000000

SSB Bias Avg
9.82

E2



Unit 2
Unit 2
Unit 2
Unit 2
Unit 2
Unit 2
Unit 2
Unit 2
Unit 2

SSB
Zero
Bias

4/7/2011
4/7/2011
4/7/2011
4/7/2011
4/7/2011
4/7/2011
4/7/2011
4/7/2011
4/7/2011

0.15
10.15

2225
2230
2235
2240
2245
2250
2255
2300
2305
Average
Corrected average

w W w w wwwww

8.76
8.80
9.10
9.18
8.91
8.82
8.97
9.23
8.36
8.79
8.807606

SSB Zero Avg
0.0755000000

SSB Bias Avg
9.95

E3



Bottles 9.99 20.9

CE SSB

Zero -0.01 Zero -0.03

Span 20.95 Bias 9.97

Bias 9.98

Start Run 1010 Stop Run 1110

Source Date Time Run 02%

Unit 3 4/7/2011 1015 1 6.30

Unit 3 4/7/2011 1020 1 6.31

Unit 3 4/7/2011 1025 1 6.21

Unit 3 4/7/2011 1030 1 6.32

Unit 3 4/7/2011 1035 1 6.39

Unit 3 4/7/2011 1040 1 6.41

Unit 3 4/7/2011 1045 1 5.99

Unit 3 4/7/2011 1050 1 6.15

Unit 3 4/7/2011 1055 1 6.18

Unit 3 4/7/2011 1060 1 5.92

Unit 3 4/7/2011 1065 1 5.80

Unit 3 4/7/2011 1110 1 5.88
Average 6.155

SSB Corrected average 6.528429

Zero -0.03

Bias 8.88

Start Run 1135 Stop Run 1235

Source Date Time Run 02%

Unit 3 4/7/2011 1140 2 5.89

Unit 3 4/7/2011 1145 2 5.93

Unit 3 4/7/2011 1150 2 5.90

Unit 3 4/7/2011 1155 2 5.93

Unit 3 4/7/2011 1160 2 5.94

Unit 3 4/7/2011 1165 2 5.92

Unit 3 4/7/2011 1170 2 5.95

Unit 3 4/7/2011 1175 2 5.93

Unit 3 4/7/2011 1180 2 5.90

Unit 3 4/7/2011 1185 2 5.92

Unit 3 4/7/2011 1190 2 5.93

Unit 3 4/7/2011 1235 2 6.10
Average 5.936667

SSB Corrected average 6.416739

Zero -0.03

Bias 9.62

Start Run 1300 Stop Run 1400

Source Date Time Run 02%

Unit 3 4/7/2011 1305 3 6.00

Unit 3 4/7/2011 1310 3 6.05

Unit 3 4/7/2011 1315 3 6.10

SSB Zero Avg
-0.030

SSB Bias Avg
9.425

SSB Zero Avg
-0.030

SSB Bias Avg
9.25

E4



Unit 3
Unit 3
Unit 3
Unit 3
Unit 3
Unit 3
Unit 3
Unit 3
Unit 3

SSB
Zero
Bias

4/7/2011
4/7/2011
4/7/2011
4/7/2011
4/7/2011
4/7/2011
4/7/2011
4/7/2011
4/7/2011

-0.04
9.85

1320
1325
1330
1335
1340
1345
1350
1355
1400
Average
Corrected average

w W w w wwwww

6.00
6.15
6.20
6.23
6.18
6.20
6.15
6.21
6.20
6.139167
6.306876

SSB Zero Avg
-0.035

SSB Bias Avg
9.74

ES



Bottles 9.99 20.9

CE SSB

Zero 0.05 Zero -0.01

Span 20.98 Bias 9.82

Bias 10.01

Start Run 905 Stop Run 1005

Source Date Time Run 02%

Unit 4 4/6/2011 910 1 4.94

Unit 4 4/6/2011 915 1 4.93

Unit 4 4/6/2011 920 1 4.87

Unit 4 4/6/2011 925 1 4.86

Unit 4 4/6/2011 930 1 4.88

Unit 4 4/6/2011 935 1 4.87

Unit 4 4/6/2011 940 1 4.99

Unit 4 4/6/2011 945 1 5.00

Unit 4 4/6/2011 950 1 4.89

Unit 4 4/6/2011 955 1 4.94

Unit 4 4/6/2011 960 1 4.98

Unit 4 4/6/2011 1005 1 4.96
Average 4.925833

SSB Corrected average 5.051815

Zero -0.03

Bias 9.74

Start Run 1035 Stop Run 1135

Source Date Time Run 02%

Unit 4 4/6/2011 1040 2 4.90

Unit 4 4/6/2011 1045 2 4.98

Unit 4 4/6/2011 1050 2 4.89

Unit 4 4/6/2011 1055 2 4.88

Unit 4 4/6/2011 1060 2 4.92

Unit 4 4/6/2011 1065 2 4.95

Unit4 4/6/2011 1070 2 4.90

Unit 4 4/6/2011 1075 2 4.87

Unit4 4/6/2011 1080 2 4.97

Unit 4 4/6/2011 1085 2 5.00

Unit 4 4/6/2011 1090 2 4.89

Unit 4 4/6/2011 1135 2 4.88
Average 4919167

SSB Corrected average 5.081144

Zero -0.03

Bias 9.7

Start Run 1205 Stop Run 1305

Source Date Time Run 02%

Unit 4 4/6/2011 1210 3 4.85

Unit 4 4/6/2011 1215 3 4.92

Unit4 4/6/2011 1220 3 491

SSB Zero Avg
-0.0200000000

SSB Bias Avg
9.78

SSB Zero Avg
-0.0300000000

SSB Bias Avg
9.72
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Unit4
Unit4
Unit 4
Unit4
Unit 4
Unit4
Unit 4
Unit4
Unit 4

SSB
Zero
Bias

4/6/2011
4/6/2011
4/6/2011
4/6/2011
4/6/2011
4/6/2011
4/6/2011
4/6/2011
4/6/2011

-0.04
9.82

1225
1230
1235
1240
1245
1250
1255
1260
1305
Average
Corrected average

w W w w wwwww

4.92
5.00
4.87
5.00
4.90
4.88
4.84
4.93
5.02
4.92
5.063762

SSB Zero Avg

-0.0350000000

SSB Bias Avg
9.76
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Bottles 9.99 20.9

CE SSB

Zero 0.01 Zero 0.02

Span 20.9 Bias 9.94

Bias 9.97

Start Run 1400 Stop Run 1500

Source Date Time Run 02%

Unit 5 4/5/2011 1405 1 6.23

Unit 5 4/5/2011 1410 1 6.12

Unit 5 4/5/2011 1415 1 6.15

Unit 5 4/5/2011 1420 1 6.2

Unit 5 4/5/2011 1425 1 6.17

Unit 5 4/5/2011 1430 1 6.32

Unit 5 4/5/2011 1435 1 6.16

Unit 5 4/5/2011 1440 1 6.13

Unit 5 4/5/2011 1445 1 6.08

Unit 5 4/5/2011 1450 1 6.15

Unit 5 4/5/2011 1455 1 6.13

Unit 5 4/5/2011 1500 1 6.15
Average 6.165

SSB Corrected average 6.209828

Zero -0.01

Bias 9.85

Start Run 1600 Stop Run 1700

Source Date Time Run 02%

Unit 5 4/5/2011 1605 2 6.16

Unit 5 4/5/2011 1610 2 6.13

Unit 5 4/5/2011 1615 2 6.23

Unit 5 4/5/2011 1620 2 6.12

Unit 5 4/5/2011 1625 2 6.08

Unit 5 4/5/2011 1630 2 6.15

Unit 5 4/5/2011 1635 2 6.23

Unit 5 4/5/2011 1640 2 6.11

Unit 5 4/5/2011 1645 2 6.13

Unit 5 4/5/2011 1650 2 6.06

Unit 5 4/5/2011 1655 2 6.16

Unit 5 4/5/2011 1700 2 6.11
Average 6.139167

SSB Corrected average 6.238018

Zero 0.00

Bias 9.78

Start Run 1800 Stop Run 1900

Source Date Time Run 02%

Unit 5 4/5/2011 1805 3 6.05

Unit 5 4/5/2011 1810 3 6.03

Unit 5 4/5/2011 1815 3 6.1

SSB Zero Avg
0.0050000000

SSB Bias Avg
9.895

SSB Zero Avg
-0.0050000000

SSB Bias Avg
9.815
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Unit 5
Unit 5
Unit 5
Unit 5
Unit 5
Unit 5
Unit 5
Unit 5
Unit 5

SSB
Zero
Bias

4/5/2011
4/5/2011
4/5/2011
4/5/2011
4/5/2011
4/5/2011
4/5/2011
4/5/2011
4/5/2011

0.01
9.78

1820
1825
1830
1835
1840
1845
1850
1855
1900
Average
Corrected average

w W w w wwwww

6.18
6.09
6.08
6.16
6.14
6.1
6.13
6.09
6.08
6.165
6.282885

SSB Zero Avg
0.0050000000

SSB Bias Avg
9.78
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Run averages corrected for bias
Operator: JSH
Plant Name: APS

Location: Unit 5 Air Preheater Inlet
02 Cc02
Run % %
1 6.33 13.15
2 4.02 15.32
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Calibration Error Test at Run 1 . STRATA Version 3.2

02

%
0.15
1.33
27.29
20.44
11.01

CO2
%
-0.02
1.17
18.27
19.93
11.18

Unit 5 Air Preheater Outlet
Reference Cylinder Numbers

Low-range Mid-range High-range

12:27:16
(6104

%

0

-0.02

0.1

11.15
11.18

0.1
21.39
21.42

9/30/11  12:22:55
9/30/11  12:23:55
9/30/11  12:24:55
9/30/11  12:25:55
9/30/11  12:26:55
Calibration Error Test at Run 1
Operator: JSH
Plant Name: APS
Location:
Zero
02 SX48388
CO02 SX48388
Date/Time 9/30/11
Analyte 02
Units %
Zero Ref Cyl 0
Zero Avg -0.02
Zero Error% 0.1
Low Ref Cyl
Low Avg
Low Error%
Mid Ref Cyl 11.01
Mid Avg 10.91
Mid Error% 04
High Ref Cyl 21.3
High Avg 21.03
High Error% 1.1

0.1

CC137800 CC189787
CC137800 CC189787

PASSED

Ell



Test Run 1 Begin. STRATA Version 3.2
Operator: JSH
Plant Name: APS

Location: Unit 5 Air Preheater Outlet
02 CO2
% %

Begin calculating run averages

9/30/11  12:28:29 10.85 11.13
9/30/11  12:29:29 10.86 11.08
9/30/11  12:30:29 15.82 6.19
9/30/11  12:31:29 8.50 11.73
9/30/11  12:32:29 6.06 13.07
9/30/11  12:33:29 6.44 12.78
Average of Test Run 02 CO2
% %
9/30/11  12:33:48 6.25 12.93

Test Run 1 End
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Final System Bias Check for Run 1. STRATA Version 3.2
CO2

Final System Bias Check for Run 1

Operator:
Plant Name:
Location:

02
CcOo2

Date/Time
Analyte
Units

Zero Ref Cyl
Zero Cal
Zero Avg
Zero Bias%
Zero Drift%
Span Ref Cyl
Span Cal
Span Avg
Span Bias%
Span Drift%

Ini Zero Avg

Ini Span Avg
Run Avg

Co

Cm

Correct Avg

02
%
JSH
APS
Unit 5 Air Preheater Outlet

Reference Cylinder Numbers

Zero

Span

SX48388 (CC137800
SX48388 CC137800

9/30/11
02

%

0
-0.02
0.08
0.0
0.0
11.01
10.91
10.89
0.0
0.0

-0.02
10.91
6.25
0.00
0.00
6.33

12:33:53
CO2
%

0
-0.02
0.22
0.0
0.0
11.15
11.18
11.01
0.0
0.0

-0.02
11.18
12.93
0.00
0.00
13.15

PASSED
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Test Run 2 Begin. STRATA Version 3.2

Operator: JSH
Plant Name: APS

Location: Unit 5 Air Preheater Inlet
02 CO2
% %
9/30/11  14:07:04 10.35 10.03
9/30/11  14:08:04 3.73 14.95

Begin calculating run averages

9/30/11  14:09:26 3.64 15.13
9/30/11  14:10:26 3.92 15.07
Average of Test Run 02 CcO2
% %
9/30/11  14:11:14 3.98 14.95

Test Run 2 End
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Final System Bias Check for Run 2. STRATA Version 3.2

02 CO2
% %
9/30/11  14:13:50 1.51 2.70
9/30/11  14:14:50 5.52 6.53
Final System Bias Check for Run 2
Operator: JSH
Plant Name: APS
Location: Unit 5 Air Preheater Inlet
Reference Cylinder Numbers
Zero Span
02 SX48388 CC137800
CO2 SX48388 CC137800
Date/Time 9/30/11  14:15:00 PASSED
Analyte 02 CcOo2
Units % %
Zero Ref Cyl 0 0
Zero Cal -0.02 -0.02
Zero Avg 0.07 0.32
Zero Bias% 0.4 1.3
Zero Drift% 0.3 1.3
Span Ref Cyl 11.01 11.15
Span Cal 10.91 11.18
Span Avg 10.87 10.99
Span Bias% 0.2 0.8
Span Drift% 0.0 0.0
Ini Zero Avg 0.08 0.22
Ini Span Avg 10.89 11.01
Run Avg 3.98 14.95
Co 0.04 0.27
Cm 10.88 11.00
Correct Avg 4.02 15.32
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APPENDIX F — UNIT OPERATIONAL DATA

F1



5GISNETMW
5FFXFUELFLOW
5AAVO2NET90AVG
S5RAVWETO2VAL
5RAVAVGFLOW
5RAVSO2PPM1MIN

05-Apr-11 14:00:00
05-Apr-11 14:02:00
05-Apr-11 14:04:00
05-Apr-11 14:06:00
05-Apr-11 14:08:00
05-Apr-11 14:10:00
05-Apr-11 14:12:00
05-Apr-11 14:14:00
05-Apr-11 14:16:00
05-Apr-11 14:18:00
05-Apr-11 14:20:00
05-Apr-11 14:22:00
05-Apr-11 14:24:00
05-Apr-11 14:26:00
05-Apr-11 14:28:00
05-Apr-11 14:30:00
05-Apr-11 14:32:00
05-Apr-11 14:34:00
05-Apr-11 14:36:00
05-Apr-11 14:38:00
05-Apr-11 14:40:00
05-Apr-11 14:42:00
05-Apr-11 14:44:00
05-Apr-11 14:46:00
05-Apr-11 14:48:00
05-Apr-11 14:50:00
05-Apr-11 14:52:00
05-Apr-11 14:54:00
05-Apr-11 14:56:00
05-Apr-11 14:58:00
05-Apr-11 15:00:00
05-Apr-11 15:02:00
05-Apr-11 15:04:00
05-Apr-11 15:06:00
05-Apr-11 15:08:00
05-Apr-11 15:10:00
05-Apr-11 15:12:00
05-Apr-11 15:14:00
05-Apr-11 15:16:00
05-Apr-11 15:18:00
05-Apr-11 15:20:00
05-Apr-11 15:22:00
05-Apr-11 15:24:00
05-Apr-11 15:26:00
05-Apr-11 15:28:00
05-Apr-11 15:30:00
05-Apr-11 15:32:00

NET MWATTS
FUEL FLOW

02 SELECTED TOTAL AVERAGE
UNIT 5 % 02 WET

UNIT 5 % KSCFM
SO2 PPM 1MIN

5GJSNETMW
745.3
746.8
747.4
745.1
744.5
745.3
745.1
745.3
746.8
746.8
746.1
745.3
744.6
744.2
745.1
744.8
742.9
744.1
745.0
741.9
744.7
746.7
744.0
747.3
746.5
746.8
747.6
746.8
746.9
745.4
747.0
746.0
746.2
746.8
745.3
743.8
745.3
745.9
745.3
745.5
747.5
744.6
746.0
744.5
744.6
744.4
744.6

S5FFXFUELFLOW 5AAVO2NET90/ 5RAVWETO2VAL 5RAVAVGFLOW

63.9
63.8
63.7
63.7
63.6
63.8
63.7
64.0
64.0
63.6
63.3
63.1
63.1
63.3
63.3
63.5
63.6
64.0
63.8
64.2
64.2
64.2
64.1
64.1
63.9
63.8
63.8
63.8
63.8
63.7
63.9
63.7
63.7
63.8
63.7
63.8
63.9
63.8
64.0
63.8
63.5
63.4
63.2
63.2
63.4
63.3
63.6

231
2.32
2.29
2.34
2.34
2.37
2.38
2.35
2.25
2.17
2.25
2.28
2.30
2.28
2.26
2.33
2.46
2.36
2.39
243
2.33
2.29
2.36
2.25
231
2.39
2.27
2.27
2.47
2.27
2.27
2.37
2.37
2.26
2.39
2.29
2.28
2.48
2.37
2.28
2.32
231
2.19
242
2.26
2.29
233

5.41
6.01
5.54
5.43
5.41
5.40
5.39
5.47
15.71
5.49
5.48
5.46
5.45
5.44
5.42
5.41
6.28
5.54
5.44
5.41
5.50
5.48
5.45
13.21
5.52
5.40
5.49
5.47
5.42
5.39
5.38
6.56
5.47
5.46
5.45
5.44
5.44
5.43
10.10
5.62
5.44
5.40
5.39
5.39
5.51
5.46
6.92

1827.53
1833.54
1831.58
1828.22
1824.85
1821.49
1818.13
1814.77
1811.40
1808.04
1795.68
1779.46
1763.23
1760.63
1761.26
1761.88
1762.51
1763.13
1763.76
1764.38
1766.02
1768.08
1770.14
1772.21
1774.27
1776.33
1778.39
1780.45
1782.51
1784.57
1786.63
1788.70
1790.76
1792.70
1794.53
1796.37
1798.20
1800.04
1801.87
1803.71
1805.55
1807.38
1793.62
1777.69
1778.56
1779.44
1780.32

5RAVSO2PPM1MIN

104.8
104.6
0.0
106.0
106.3
106.6
106.9
107.2
107.0
32.3
75.5
107.1
107.1
107.1
107.2
107.2
107.2
0.0
106.3
106.3
106.2
106.2
106.2
106.1
28.3
76.0
105.6
105.5
105.4
105.3
105.2
105.1
0.0
105.5
105.6
105.6
105.7
105.7
105.8
313
76.7
104.4
104.1
103.8
103.5
103.2
104.4
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05-Apr-11 15:34:00
05-Apr-11 15:36:00
05-Apr-11 15:38:00
05-Apr-11 15:40:00
05-Apr-11 15:42:00
05-Apr-11 15:44:00
05-Apr-11 15:46:00
05-Apr-11 15:48:00
05-Apr-11 15:50:00
05-Apr-11 15:52:00
05-Apr-11 15:54:00
05-Apr-11 15:56:00
05-Apr-11 15:58:00
05-Apr-11 16:00:00
05-Apr-11 16:02:00
05-Apr-11 16:04:00
05-Apr-11 16:06:00
05-Apr-11 16:08:00
05-Apr-11 16:10:00
05-Apr-11 16:12:00
05-Apr-11 16:14:00
05-Apr-11 16:16:00
05-Apr-11 16:18:00
05-Apr-11 16:20:00
05-Apr-11 16:22:00
05-Apr-11 16:24:00
05-Apr-11 16:26:00
05-Apr-11 16:28:00
05-Apr-11 16:30:00
05-Apr-11 16:32:00
05-Apr-11 16:34:00
05-Apr-11 16:36:00
05-Apr-11 16:38:00
05-Apr-11 16:40:00
05-Apr-11 16:42:00
05-Apr-11 16:44:00
05-Apr-11 16:46:00
05-Apr-11 16:48:00
05-Apr-11 16:50:00
05-Apr-11 16:52:00
05-Apr-11 16:54:00
05-Apr-11 16:56:00
05-Apr-11 16:58:00
05-Apr-1117:00:00
05-Apr-1117:02:00
05-Apr-11 17:04:00
05-Apr-1117:06:00
05-Apr-11 17:08:00
05-Apr-1117:10:00
05-Apr-1117:12:00
05-Apr-1117:14:00
05-Apr-1117:16:00
05-Apr-1117:18:00
05-Apr-1117:20:00
05-Apr-1117:22:00

744.7
743.1
744.4
743.8
744.3
746.7
744.7
745.3
746.1
745.3
745.0
745.3
745.0
746.1
745.8
745.6
745.3
744.3
745.1
745.8
745.3
746.8
745.5
744.6
744.8
746.5
744.4
745.2
746.5
744.4
744.4
744.0
746.1
745.5
746.0
746.1
747.5
747.5
745.3
743.8
746.6
746.0
744.0
745.3
746.0
745.3
747.3
745.3
743.0
745.3
746.7
746.1
746.8
743.8
745.4

63.7
63.9
64.0
64.1
64.2
64.1
63.9
63.9
63.8
63.8
63.8
63.9
63.9
63.9
63.8
63.8
63.8
63.8
64.0
63.9
64.0
63.9
63.7
63.8
63.6
63.6
63.6
63.8
63.7
63.8
64.0
64.2
64.1
64.1
63.9
63.8
63.6
63.6
63.6
63.7
63.7
63.8
63.8
63.8
63.8
63.6
63.6
63.5
63.5
63.6
63.5
63.7
63.7
63.5
63.6

2.44
2.25
2.46
2.47
2.28
2.30
2.35
2.30
2.35
2.30
231
2.36
2.35
2.32
2.33
2.22
2.17
2.23
231
2.32
2.18
2.32
2.24
2.23
2.40
2.19
2.23
2.33
2.22
2.24
2.45
2.33
211
2.37
221
2.24
2.25
2.10
2.27
2.29
2.14
2.18
2.31
2.19
2.23
2.36
2.24
2.27
2.34
2.29
2.27
2.18
2.22
2.22
242

5.47
5.46
5.44
5.43
5.42
5.40
6.55
5.47
5.46
5.44
5.42
5.40
5.40
5.42
7.64
5.43
5.41
5.39
5.37
5.35
533
5.47
5.65
5.46
5.42
5.49
5.39
5.38
5.45
8.60
5.50
5.44
5.38
5.33
5.48
5.43
5.38
5.53
531
5.36
5.41
5.39
533
5.44
10.41
5.34
5.38
5.39
5.38
5.37
5.36
5.35
5.61
5.39
5.45

1781.20
1782.08
1782.96
1783.84
1784.72
1785.59
1786.47
1787.35
1788.23
1792.44
1798.37
1804.31
1810.24
1816.17
1822.11
1828.04
1827.27
1825.15
1823.03
1820.91
1818.79
1816.67
1814.55
1812.44
1810.32
1808.20
1806.08
1811.85
1827.62
1822.40
1817.18
1811.96
1806.74
1801.52
1796.30
1791.08
1785.86
1781.85
1782.04
1782.23
1782.42
1782.61
1782.80
1782.98
1783.17
1783.36
1783.55
1783.74
1783.92
1784.11
1784.30
1784.49
1784.68
1784.87
1785.05

0.0
104.7
104.8
104.9
104.9
105.0
105.1

29.0

78.1
104.5
104.3
104.1
103.9
103.7
103.5

0.0
104.0
101.1

98.2
95.3
92.4
91.7
30.6
64.6
90.9
91.0
91.0
91.1
91.2
91.3

0.0
90.5
90.8
91.2
91.5
91.8
92.2
30.2
66.1
92.3
92.3
92.4
924
92.5
91.3

0.0
91.5
91.8
92.0
92.3
92.6
89.4
25.5
61.2
87.6
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05-Apr-1117:24:00
05-Apr-1117:26:00
05-Apr-1117:28:00
05-Apr-1117:30:00
05-Apr-1117:32:00
05-Apr-1117:34:00
05-Apr-1117:36:00
05-Apr-1117:38:00
05-Apr-11 17:40:00
05-Apr-1117:42:00
05-Apr-11 17:44:00
05-Apr-11 17:46:00
05-Apr-11 17:48:00
05-Apr-11 17:50:00
05-Apr-1117:52:00
05-Apr-11 17:54:00
05-Apr-11 17:56:00
05-Apr-11 17:58:00
05-Apr-11 18:00:00
05-Apr-11 18:02:00
05-Apr-11 18:04:00
05-Apr-11 18:06:00
05-Apr-11 18:08:00
05-Apr-1118:10:00
05-Apr-1118:12:00
05-Apr-1118:14:00
05-Apr-1118:16:00
05-Apr-1118:18:00
05-Apr-11 18:20:00
05-Apr-1118:22:00
05-Apr-11 18:24:00
05-Apr-11 18:26:00
05-Apr-1118:28:00
05-Apr-11 18:30:00
05-Apr-11 18:32:00
05-Apr-11 18:34:00
05-Apr-11 18:36:00
05-Apr-11 18:38:00
05-Apr-11 18:40:00
05-Apr-1118:42:00
05-Apr-11 18:44:00
05-Apr-11 18:46:00
05-Apr-11 18:48:00
05-Apr-11 18:50:00
05-Apr-11 18:52:00
05-Apr-11 18:54:00
05-Apr-11 18:56:00
05-Apr-11 18:58:00
05-Apr-11 19:00:00

746.8
744.0
744.8
745.3
746.1
746.1
746.1
745.6
741.5
744.5
743.7
744.2
745.4
744.9
744.5
744.2
745.0
745.7
744.9
745.3
745.3
744.6
746.0
746.8
745.3
745.4
745.3
746.5
747.0
744.9
743.8
745.0
743.8
743.8
745.2
743.9
744.4
745.3
745.5
744.0
743.9
744.5
745.2
746.7
746.3
746.7
746.8
745.3
745.7

63.5
63.4
63.5
63.5
63.4
63.5
63.6
63.4
63.5
63.6
64.0
64.1
64.2
64.2
64.1
64.2
64.2
64.0
64.0
64.0
64.0
64.1
64.3
64.0
64.2
64.2
64.3
64.0
63.8
63.8
63.7
63.9
63.9
64.1
64.2
64.3
64.3
64.4
64.3
64.4
64.5
64.4
64.6
64.5
64.5
64.3
63.9
63.9
64.1

2.17
2.22
2.23
2.33
231
2.39
2.22
2.06
2.24
2.34
231
2.27
2.33
2.30
2.27
2.32
2.20
2.29
2.30
2.22
2.20
2.28
2.17
2.26
2.32
231
2.22
212
2.22
2.20
2.34
2.25
2.35
2.25
2.26
2.24
231
2.33
2.23
2.35
2.27
2.21
2.30
2.23
2.18
2.24
2.34
2.28
2.26

5.52
5.42
5.38
5.42
12.13
5.43
5.41
5.40
5.38
5.38
5.40
5.41
5.65
5.46
5.44
5.42
5.40
5.38
5.40
15.04
5.38
5.41
5.44
5.44
5.43
5.42
5.43
5.62
5.41
5.42
5.44
5.46
5.47
5.49
18.49
5.41
5.41
5.41
5.42
5.42
5.42
5.43
5.66
5.50
5.47
5.43
5.42
5.42
5.42

1785.24
1785.43
1785.62
1793.11
1779.16
1765.22
1751.52
1752.60
1753.68
1754.77
1755.85
1756.93
1758.01
1759.10
1760.18
1761.26
1762.35
1763.43
1764.51
1766.79
1771.08
1775.36
1779.65
1783.94
1788.22
1792.51
1796.79
1801.08
1804.30
1806.19
1808.08
1809.97
1811.86
1813.75
1815.64
1817.53
1819.42
1821.31
1823.20
1825.09
1826.98
1828.87
1830.76
1798.74
1799.16
1804.61
1810.99
1844.59
1878.18

87.8
88.0
88.2
88.5
87.6

0.0
88.0
88.0
88.0
87.9
87.9
87.9
24.9
62.2
88.0
87.9
87.9
87.8
87.8
86.6

0.0
87.8
87.9
88.1
88.3
88.4
88.6
26.9
63.4
88.5
88.4
88.4
88.4
88.3
88.3

0.0
88.3
88.4
88.4
88.5
88.5
88.6
25.5

0.0
89.1
89.0
88.9
88.9
88.8

F4



06-Apr-11 09:00:00
06-Apr-11 09:02:00
06-Apr-11 09:04:00
06-Apr-11 09:06:00
06-Apr-11 09:08:00
06-Apr-11 09:10:00
06-Apr-11 09:12:00
06-Apr-11 09:14:00
06-Apr-11 09:16:00
06-Apr-11 09:18:00
06-Apr-11 09:20:00
06-Apr-11 09:22:00
06-Apr-11 09:24:00
06-Apr-11 09:26:00
06-Apr-11 09:28:00
06-Apr-11 09:30:00
06-Apr-11 09:32:00
06-Apr-11 09:34:00
06-Apr-11 09:36:00
06-Apr-11 09:38:00
06-Apr-11 09:40:00
06-Apr-11 09:42:00
06-Apr-11 09:44:00
06-Apr-11 09:46:00
06-Apr-11 09:48:00
06-Apr-11 09:50:00
06-Apr-11 09:52:00
06-Apr-11 09:54:00
06-Apr-11 09:56:00
06-Apr-11 09:58:00
06-Apr-11 10:00:00
06-Apr-11 10:02:00
06-Apr-11 10:04:00
06-Apr-11 10:06:00
06-Apr-11 10:08:00
06-Apr-11 10:10:00
06-Apr-11 10:12:00
06-Apr-11 10:14:00
06-Apr-11 10:16:00
06-Apr-11 10:18:00
06-Apr-11 10:20:00
06-Apr-11 10:22:00
06-Apr-11 10:24:00
06-Apr-11 10:26:00
06-Apr-11 10:28:00
06-Apr-11 10:30:00
06-Apr-11 10:32:00
06-Apr-11 10:34:00
06-Apr-11 10:36:00
06-Apr-11 10:38:00
06-Apr-11 10:40:00
06-Apr-11 10:42:00
06-Apr-11 10:44:00
06-Apr-11 10:46:00
06-Apr-11 10:48:00
06-Apr-11 10:50:00
06-Apr-11 10:52:00

4GJSNETMW  4FFXFUELFLOW  4AAVO2NET90AVG

787.1
785.2
784.4
784.8
784.4
785.2
786.8
787.6
787.2
784.0
787.0
786.0
783.2
785.0
784.2
785.0
788.1
787.3
785.8
786.9
787.4
784.0
786.2
785.8
786.3
785.8
785.6
785.6
784.8
787.2
786.3
784.0
785.6
786.3
784.8
786.2
785.6
786.3
784.8
784.8
785.6
784.8
783.9
782.0
787.6
783.1
781.9
783.3
785.5
785.8
783.2
784.8
781.9
785.9
786.5
785.2
783.3

64.0
64.0
64.0
64.1
64.1
64.1
64.0
64.0
64.0
64.0
64.1
64.2
64.6
64.6
64.7
64.7
64.7
64.2
64.1
64.0
64.0
63.9
63.9
63.9
63.9
63.9
63.9
63.9
63.9
64.0
64.0
64.0
64.0
64.1
64.1
64.1
64.1
64.2
64.2
64.2
64.2
64.3
64.3
64.2
63.9
63.9
64.2
64.2
64.2
64.1
64.0
64.1
64.1
64.2
64.2
64.2
64.2

2.51
2.33
2.39
2.39
2.45
2.47
2.40
241
2.40
2.51
2.40
2.50
2.48
2.45
2.34
2.54
2.26
2.36
2.43
2.24
2.47
2.61
2.40
2.63
2.32
2.54
2.51
2.44
2.53
2.47
2.40
2.48
2.45
2.55
2.55
2.36
2.39
2.38
2.52
2.43
2.37
2.57
2.59
2.52
2.33
2.45
2.42
2.43
2.50
241
2.51
2.43
2.59
231
2.29
2.40
2.35

4RAVWETO2VAL
4.37
5.25
4.44
4.29
4.38
4.38
4.41
4.36
4.30
17.05
4.52
4.35
4.44
4.43
4.41
4.40
7.20
4.49
4.37
4.32
4.33
4.33
4.33
4.34
18.07
4.32
4.33
4.38
4.39
4.36
4.33
4.30
4.56
4.39
4.32
4.36
4.36
4.35
4.35
20.25
4.43
4.32
4.42
4.39
4.37
4.35
5.24
4.63
4.40
4.33
4.35
4.37
4.30
4.42
20.20
4.30
4.36

4RAVSTACKFLOW
1711.98
1673.27
1677.63
1671.22
1715.26
1620.38
1668.32
1700.07
1702.54
1719.94
1714.15
1663.96
1735.49
1694.89
1737.53
1734.43
1716.67
1695.19
1665.61
1693.94
1699.41
1688.99
1713.01
1720.61
1689.30
1673.08
1724.30
1664.80
1688.70
1655.07
1665.37
1692.69
1656.20
1716.23
1703.45
1702.76
1711.88
1697.16
1698.60
1685.18
1687.32
1683.18
1674.89
1662.28
1682.70
1671.53
1696.15
1711.42
1715.79
1710.56
1668.61
1674.09
1669.94
1688.72
1678.13
1678.10
1671.14

4RAVSO2PPM1MIN

75.5
75.8
31.2
47.4
75.7
75.8
75.8
75.9
76.0
76.1

0.0
75.1
75.2
75.2
75.3
75.3
75.4
31.0
47.0
75.1
75.1
75.2
75.3
75.3
75.4

0.0
45.7
75.5
75.6
75.7
75.8
76.0
76.1

0.0
74.2
74.3
74.4
74.4
74.5
74.6
28.3
46.9
74.1
74.1
74.2
74.3
74.3
74.4

0.0
74.1
74.2
74.3
74.4
74.5
74.5
28.1
45.0

F5



06-Apr-11 10:54:00
06-Apr-11 10:56:00
06-Apr-11 10:58:00
06-Apr-11 11:00:00
06-Apr-11 11:02:00
06-Apr-11 11:04:00
06-Apr-11 11:06:00
06-Apr-11 11:08:00
06-Apr-11 11:10:00
06-Apr-11 11:12:00
06-Apr-11 11:14:00
06-Apr-11 11:16:00
06-Apr-11 11:18:00
06-Apr-11 11:20:00
06-Apr-11 11:22:00
06-Apr-11 11:24:00
06-Apr-11 11:26:00
06-Apr-11 11:28:00
06-Apr-11 11:30:00
06-Apr-11 11:32:00
06-Apr-11 11:34:00
06-Apr-11 11:36:00
06-Apr-11 11:38:00
06-Apr-11 11:40:00
06-Apr-11 11:42:00
06-Apr-11 11:44:00
06-Apr-11 11:46:00
06-Apr-11 11:48:00
06-Apr-11 11:50:00
06-Apr-11 11:52:00
06-Apr-11 11:54:00
06-Apr-11 11:56:00
06-Apr-11 11:58:00
06-Apr-11 12:00:00
06-Apr-11 12:02:00
06-Apr-11 12:04:00
06-Apr-11 12:06:00
06-Apr-11 12:08:00
06-Apr-11 12:10:00
06-Apr-11 12:12:00
06-Apr-11 12:14:00
06-Apr-11 12:16:00
06-Apr-11 12:18:00
06-Apr-11 12:20:00
06-Apr-11 12:22:00
06-Apr-11 12:24:00
06-Apr-11 12:26:00
06-Apr-11 12:28:00
06-Apr-11 12:30:00
06-Apr-11 12:32:00
06-Apr-11 12:34:00
06-Apr-11 12:36:00
06-Apr-11 12:38:00
06-Apr-11 12:40:00
06-Apr-11 12:42:00
06-Apr-11 12:44:00
06-Apr-11 12:46:00
06-Apr-11 12:48:00
06-Apr-11 12:50:00
06-Apr-11 12:52:00

783.9
784.0
784.2
785.3
784.5
784.0
784.6
787.1
783.5
783.5
782.1
784.1
784.0
784.8
785.6
784.8
784.8
780.8
783.1
786.4
784.8
786.4
787.2
786.4
786.4
782.6
786.4
785.7
786.8
785.6
787.2
787.5
786.7
784.6
785.8
786.4
787.5
786.2
785.9
786.9
788.3
786.5
786.3
784.8
784.5
788.0
788.0
786.4
784.0
785.6
786.6
789.2
786.8
785.2
787.9
788.5
787.0
785.6
787.0
787.0

64.2
64.2
64.2
64.2
64.2
64.2
64.2
64.2
64.2
64.3
64.8
64.8
64.7
64.5
64.4
64.3
64.2
64.3
64.8
64.7
64.6
64.5
64.4
64.3
64.3
64.4
64.4
64.4
64.5
64.5
64.5
64.4
64.3
64.3
64.3
64.3
64.3
64.3
64.7
64.6
64.2
64.2
64.2
64.3
64.3
64.3
64.4
64.6
64.8
64.9
64.8
64.4
64.5
64.5
64.5
64.5
64.4
64.3
64.4
64.4

2.43
241
2.35
2.43
2.45
2.39
2.36
2.45
2.43
2.43
2.44
2.55
2.44
2.39
2.36
2.35
2.54
2.46
2.33
2.48
2.40
2.28
2.49
2.40
2.37
2.48
2.45
2.45
2.39
2.51
2.63
2.42
2.47
2.49
2.50
2.35
2.44
2.48
2.50
2.54
2.49
2.55
2.29
2.53
2.56
2.54
2.54
2.39
2.30
2.61
2.50
2.46
2.49
2.55
2.45
2.32
2.52
2.44
2.60
2.43

4.39
4.31
4.35
4.36
4.30
4.66
4.41
4.33
4.28
4.28
4.28
4.29
19.88
4.43
4.37
4.31
4.25
4.36
4.35
4.25
4.74
4.41
4.30
4.28
4.34
4.32
4.31
19.80
4.47
4.34
4.35
4.31
4.24
4.29
4.36
4.86
4.30
4.27
4.27
4.27
4.28
4.28
19.10
4.35
4.36
4.30
4.21
4.28
4.27
5.27
4.96
4.38
4.27
4.24
4.23
4.25
4.26
17.93
4.47
4.25

1721.95
1707.75
1717.72
1677.66
1712.78
1707.63
1702.82
1708.65
1680.29
1679.35
1724.51
1700.70
1711.07
1708.87
1695.28
1651.33
1693.30
1694.81
1711.45
1696.53
1701.79
1701.08
1697.95
1738.39
1695.66
1695.75
1702.47
1700.12
1739.71
1679.74
1707.55
1675.86
1721.61
1675.45
1675.63
1731.33
1656.96
1693.35
1686.48
1686.39
1706.67
1714.58
1673.14
1706.13
1654.14
1670.55
1684.88
1694.36
1685.70
1685.78
1663.60
1629.00
1682.05
1651.79
1690.06
1717.72
1657.19
1671.70
1708.19
1680.03

73.3
73.2
73.2
73.2
73.1
73.1

0.0
73.5
73.8
74.1
74.4
74.8
75.1
27.7
46.4
72.7
72.7
72.7
72.7
72.7
72.7

0.0
74.1
74.3
74.5
74.7
74.9
75.1
28.9
45.6
74.7
74.3
73.8
73.4
72.9
72.5

0.0
73.3
73.1
72.8
72.6
72.3
72.1
29.8
47.0
72.2
72.0
71.9
71.7
71.6
71.4

0.0
69.1
69.5
69.9
70.3
70.7
71.0
27.0
43.6

Fé6



06-Apr-11 12:54:00
06-Apr-11 12:56:00
06-Apr-11 12:58:00
06-Apr-11 13:00:00
06-Apr-11 13:02:00
06-Apr-11 13:04:00
06-Apr-11 13:06:00
06-Apr-11 13:08:00
06-Apr-11 13:10:00
06-Apr-11 13:12:00
06-Apr-11 13:14:00
06-Apr-11 13:16:00
06-Apr-11 13:18:00
06-Apr-11 13:20:00
06-Apr-11 13:22:00
06-Apr-11 13:24:00
06-Apr-11 13:26:00
06-Apr-11 13:28:00
06-Apr-11 13:30:00

785.9
786.8
784.8
785.6
785.6
786.0
785.0
786.9
786.2
788.8
783.5
785.6
786.7
787.1
786.2
785.7
788.0
788.4
785.6

64.5
64.5
64.6
64.6
64.7
64.7
64.7
64.7
64.6
64.5
64.4
64.4
64.4
64.4
64.5
64.5
64.5
64.6
64.7

2.45
2.62
2.53
2.49
241
2.64
2.40
2.42
2.53
2.38
2.52
2.53
2.42
2.45
2.57
2.48
2.48
2.49
2.53

4.28
4.30
4.23
4.36
4.34
5.29
4.33
4.36
4.28
4.27
4.28
4.30
15.69
4.33
4.26
4.27
4.27
4.22
4.22

1687.24
1696.25
1666.76
1692.06
1707.65
1724.01
1694.34
1693.13
1687.60
1699.85
1688.55
1698.22
1698.53
1667.38
1684.46
1701.89
1713.21
1704.77
1709.43

70.5
70.3
70.1
69.9
69.7
69.4

0.0
69.0
69.3
69.6
69.9
70.2
70.5
27.1
415
69.6
69.7
69.9
70.0

F7



07-Apr-11 10:10:00
07-Apr-11 10:12:00
07-Apr-11 10:14:00
07-Apr-11 10:16:00
07-Apr-11 10:18:00
07-Apr-11 10:20:00
07-Apr-11 10:22:00
07-Apr-11 10:24:00
07-Apr-11 10:26:00
07-Apr-11 10:28:00
07-Apr-11 10:30:00
07-Apr-11 10:32:00
07-Apr-11 10:34:00
07-Apr-11 10:36:00
07-Apr-11 10:38:00
07-Apr-11 10:40:00
07-Apr-11 10:42:00
07-Apr-11 10:44:00
07-Apr-11 10:46:00
07-Apr-11 10:48:00
07-Apr-11 10:50:00
07-Apr-11 10:52:00
07-Apr-11 10:54:00
07-Apr-11 10:56:00
07-Apr-11 10:58:00
07-Apr-11 11:00:00
07-Apr-11 11:02:00
07-Apr-11 11:04:00
07-Apr-11 11:06:00
07-Apr-11 11:08:00
07-Apr-11 11:10:00
07-Apr-11 11:12:00
07-Apr-11 11:14:00
07-Apr-11 11:16:00
07-Apr-11 11:18:00
07-Apr-11 11:20:00
07-Apr-11 11:22:00
07-Apr-11 11:24:00
07-Apr-11 11:26:00
07-Apr-11 11:28:00
07-Apr-11 11:30:00
07-Apr-11 11:32:00
07-Apr-11 11:34:00
07-Apr-11 11:36:00
07-Apr-11 11:38:00
07-Apr-11 11:40:00
07-Apr-11 11:42:00
07-Apr-11 11:44:00
07-Apr-11 11:46:00
07-Apr-11 11:48:00
07-Apr-11 11:50:00
07-Apr-11 11:52:00
07-Apr-11 11:54:00
07-Apr-11 11:56:00
07-Apr-11 11:58:00
07-Apr-11 12:00:00
07-Apr-11 12:02:00
07-Apr-11 12:04:00
07-Apr-11 12:06:00

3GJSNETMWATT  3FFVTOTLFUELFL

220.6
2213
222.1
2234
221.6
219.7
217.7
219.5
220.3
2215
222.3
2234
221.8
220.1
219.5
220.3
222.1
222.5
221.8
2215
2214
219.6
219.8
220.6
221.6
2219
2223
220.1
219.5
220.0
221.0
221.6
220.8
220.5
220.6
220.6
217.1
218.9
219.4
220.7
220.0
220.8
2213
220.3
217.0
219.7
221.0
2215
222.3
222.4
2213
220.5
219.5
219.9
220.7
222.2
222.2
223.1
221.6

65.2
65.3
65.6
64.3
64.4
64.0
64.6
65.6
65.6
65.5
65.6
65.5
64.1
63.4
65.1
65.7
65.6
65.6
64.4
64.6
64.4
64.8
65.7
65.3
65.4
65.4
64.2
64.5
64.3
65.1
65.0
65.1
65.1
65.1
63.7
63.5
64.0
64.8
64.5
64.8
64.9
65.0
63.8
63.9
64.3
65.5
65.5
65.8
65.6
65.4
63.9
64.2
64.4
64.7
65.1
65.1
65.0
64.9
63.9

3AAVSELO2
2.72
2.71
2.70
2.74
2.66
2.70
2.55
2.69
2.70
2.66
2.71
2.73
2.79
2.62
2.61
2.67
2.59
2.70
2.87
2.70
2.74
2.58
2.81
2.72
2.64
2.80
2.89
2.72
2.67
2.73
2.69
2.70
2.71
2.75
2.67
2.65
2.50
2.92
2.81
2.70
2.58
2.69
2.77
2.69
2.68
2.77
2.72
2.74
2.77
2.64
2.84
2.57
2.58
2.68
2.56
2.64
2.73
2.80
2.80

3RAVO2PERCENT
6.02
5.89
5.94
5.85
6.17
17.98
5.84
6.12
5.95
5.90
5.98
5.96
6.11
6.02
5.92
6.07
5.80
5.82
6.00
6.03
19.95
5.88
6.03
6.05
5.95
5.92
5.96
7.34
5.98
5.96
6.05
5.99
5.90
5.99
6.08
19.96
5.95
6.14
6.01
6.09
5.86
5.89
5.92
6.17
5.97
5.96
5.92
5.86
5.95
5.94
19.85
5.96
5.85
5.91
5.94
5.79
5.85
5.89
6.20

3RAVSTKGASFLOW
2575582
2568136
2520963
2516869
2535008
2479595
2431710
2499652
2537378
2531069
2528536
2517881
2499155
2450715
2431554
2570878
2546848
2501305
2516256
2475825
2451708
2415805
2483768
2544523
2502917
2504463
2517161
2451146
2430106
2442563
2527872
2521152
2508303
2484736
2494080
2443459
2426936
2510344
2557839
2489584
2473365
2499042
2515081
2508912
2457744
2490661
2537753
2537563
2537496
2510489
2458033
2414945
2448248
2496594
2473453
2492634
2484222
2451370
2477760

3RAVSO2PPM1MIN

69.23
68.76
68.29
67.83
67.36
66.89
14.93
47.15
62.40
62.64
62.87
63.10
63.34
63.57
22.96
59.62
60.19
60.75
61.32
61.88
62.45
14.65
50.17
56.99
57.21
57.42
57.64
57.85
58.07
21.97
57.31
56.58
55.85
55.12
54.38
53.65
32.97
42.18
55.39
55.49
55.59
55.69
55.79
55.88

6.32
53.91
53.92
53.94
53.96
53.97
53.99
33.58
41.63
53.98
53.61
53.24
52.88
52.51
52.14

F8



07-Apr-11 12:08:00
07-Apr-11 12:10:00
07-Apr-11 12:12:00
07-Apr-11 12:14:00
07-Apr-11 12:16:00
07-Apr-11 12:18:00
07-Apr-11 12:20:00
07-Apr-11 12:22:00
07-Apr-11 12:24:00
07-Apr-11 12:26:00
07-Apr-11 12:28:00
07-Apr-11 12:30:00
07-Apr-11 12:32:00
07-Apr-11 12:34:00
07-Apr-11 12:36:00
07-Apr-11 12:38:00
07-Apr-11 12:40:00
07-Apr-11 12:42:00
07-Apr-11 12:44:00
07-Apr-11 12:46:00
07-Apr-11 12:48:00
07-Apr-11 12:50:00
07-Apr-11 12:52:00
07-Apr-11 12:54:00
07-Apr-11 12:56:00
07-Apr-11 12:58:00
07-Apr-11 13:00:00
07-Apr-11 13:02:00
07-Apr-11 13:04:00
07-Apr-11 13:06:00
07-Apr-11 13:08:00
07-Apr-11 13:10:00
07-Apr-11 13:12:00
07-Apr-11 13:14:00
07-Apr-11 13:16:00
07-Apr-11 13:18:00
07-Apr-11 13:20:00
07-Apr-11 13:22:00
07-Apr-11 13:24:00
07-Apr-11 13:26:00
07-Apr-11 13:28:00
07-Apr-11 13:30:00
07-Apr-11 13:32:00
07-Apr-11 13:34:00
07-Apr-11 13:36:00
07-Apr-11 13:38:00
07-Apr-11 13:40:00
07-Apr-11 13:42:00
07-Apr-11 13:44:00
07-Apr-11 13:46:00
07-Apr-11 13:48:00
07-Apr-11 13:50:00
07-Apr-11 13:52:00
07-Apr-11 13:54:00
07-Apr-11 13:56:00
07-Apr-11 13:58:00
07-Apr-11 14:00:00

219.9
219.8
2211
2215
221.8
221.6
221.6
219.4
218.5
218.4
217.9
220.9
220.8
221.6
220.6
219.5
220.3
220.0
223.0
221.8
221.6
222.3
218.8
220.3
220.2
221.7
221.8
221.6
220.1
220.0
219.9
220.3
219.6
2213
223.5
2219
219.9
219.0
218.7
219.6
220.2
221.5
222.0
220.6
219.8
218.0
220.3
220.3
220.7
221.8
220.3
220.1
218.5
219.4
219.9
222.4
223.6

63.3
64.0
64.8
65.0
65.0
65.0
63.0
63.2
63.9
62.5
63.1
66.2
63.9
63.3
64.6
64.9
65.1
65.4
64.9
65.4
65.1
64.1
63.5
64.5
65.1
64.8
65.0
62.8
63.6
63.7
63.9
64.3
65.2
64.6
64.6
63.0
62.8
63.3
64.4
64.7
64.9
64.7
63.8
63.3
63.4
64.0
64.4
64.5
64.7
64.4
63.9
62.7
63.8
64.8
65.1
65.0
64.8

2.61
2.69
2.78
2.73
2.77
2.75
2.85
2.57
2.11
2.87
2.94
2.94
3.53
2.83
2.72
2.54
2.69
2.64
2.64
2.70
2.71
2.72
2.51
2.61
2.62
2.62
2.59
2.93
2.65
2.59
2.48
2.69
2.79
2.68
2.57
2.73
2.63
2.57
2.73
2.85
2.64
2.72
2.86
2.92
2.67
2.49
2.75
2.72
2.80
2.81
2.85
2.72
2.50
2.67
2.86
2.72
2.69

5.87
5.94
5.88
5.84
5.85
5.89
19.65
6.05
5.82
5.80
5.99
6.02
6.22
6.23
6.23
5.76
5.83
5.94
5.66
5.71
5.88
19.31
5.86
5.77
5.82
5.86
5.64
5.87
5.93
5.95
5.79
5.82
5.86
5.90
5.93
5.97
19.23
5.80
5.90
6.01
5.81
5.90
5.87
6.09
6.17
5.83
6.01
5.88
5.88
5.94
6.01
18.99
5.71
5.93
6.04
6.00
5.76

2403789
2420222
2511806
2593482
2556397
2480578
2460953
2446216
2401941
2396254
2500312
2618058
2699428
2577488
2431106
2412432
2490681
2506617
2469085
2490670
2523389
2474492
2420841
2399155
2476994
2520878
2497743
2506912
2498238
2442030
2412659
2464939
2505916
2508544
2497769
2477333
2436846
2402516
2511626
2623251
2598149
2510415
2489860
2496898
2420267
2432203
2512037
2498959
2496979
2529497
2534704
2457740
2384686
2456615
2558640
2595584
2551220

6.46
51.86
51.50
51.13
50.76
50.40
50.03
31.12
37.50
43.75
36.61
29.46
22.32
15.18

8.04

0.89

211

4.53

6.95

9.37
11.78
14.20
16.62
19.03
21.45
23.87
26.29
28.70
31.12
33.54

4.35

5.67
12.14
18.62
25.09
31.57
38.04
26.82
30.52
42.68
44.94
47.20
49.46
51.72
53.98

6.90
54.71
56.53
58.35
60.18
62.00
63.82
17.11
49.42
64.31
64.98
65.66
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07-Apr-11 19:00:00
07-Apr-11 19:02:00
07-Apr-11 19:04:00
07-Apr-11 19:06:00
07-Apr-11 19:08:00
07-Apr-11 19:10:00
07-Apr-11 19:12:00
07-Apr-11 19:14:00
07-Apr-11 19:16:00
07-Apr-11 19:18:00
07-Apr-11 19:20:00
07-Apr-11 19:22:00
07-Apr-11 19:24:00
07-Apr-11 19:26:00
07-Apr-11 19:28:00
07-Apr-11 19:30:00
07-Apr-11 19:32:00
07-Apr-11 19:34:00
07-Apr-11 19:36:00
07-Apr-11 19:38:00
07-Apr-11 19:40:00
07-Apr-11 19:42:00
07-Apr-11 19:44:00
07-Apr-11 19:46:00
07-Apr-11 19:48:00
07-Apr-11 19:50:00
07-Apr-11 19:52:00
07-Apr-11 19:54:00
07-Apr-11 19:56:00
07-Apr-11 19:58:00
07-Apr-11 20:00:00
07-Apr-11 20:02:00
07-Apr-11 20:04:00
07-Apr-11 20:06:00
07-Apr-11 20:08:00
07-Apr-11 20:10:00
07-Apr-11 20:12:00
07-Apr-11 20:14:00
07-Apr-11 20:16:00
07-Apr-11 20:18:00
07-Apr-11 20:20:00
07-Apr-11 20:22:00
07-Apr-11 20:24:00
07-Apr-11 20:26:00
07-Apr-11 20:28:00
07-Apr-11 20:30:00
07-Apr-11 20:32:00
07-Apr-11 20:34:00
07-Apr-11 20:36:00
07-Apr-11 20:38:00
07-Apr-11 20:40:00
07-Apr-11 20:42:00
07-Apr-11 20:44:00
07-Apr-11 20:46:00
07-Apr-11 20:48:00
07-Apr-11 20:50:00
07-Apr-11 20:52:00
07-Apr-11 20:54:00
07-Apr-11 20:56:00

2GJSNETMWATT  2FFVTOTLFUELFL

170.7
172.7
172.7
171.3
169.7
169.6
169.4
170.2
171.3
173.7
1721
171.4
169.1
169.4
169.8
171.0
172.0
172.9
172.2
170.9
168.9
169.5
170.2
171.8
172.6
172.2
170.7
169.3
169.6
171.0
170.9
173.1
171.9
171.7
169.3
169.4
169.6
170.1
172.7
171.9
171.4
171.2
169.2
170.2
170.1
170.9
172.5
172.5
170.8
170.1
169.6
169.9
170.4
170.5
172.9
172.8
171.7
171.5
169.6

57.41
57.87
57.17
56.60
56.93
57.35
58.17
57.90
58.08
57.34
56.73
55.87
56.68
57.88
58.30
57.73
57.56
57.38
57.21
56.87
56.73
57.88
57.73
57.58
57.43
57.25
57.49
57.72
57.99
58.21
58.44
58.07
56.67
56.93
57.19
57.43
57.46
57.49
57.51
57.54
57.71
57.89
58.08
58.18
57.98
57.79
57.49
57.05
57.10
57.38
57.92
58.16
58.02
57.88
57.74
57.53
56.91
57.13
57.34

2AAVSELO2 2RAVO2PERCENT

5.45
5.33
5.39
5.79
5.41
5.45
5.58
541
5.24
5.27
5.57
5.72
5.69
5.50
5.40
5.40
5.50
5.64
5.61
5.66
5.91
5.44
5.29
5.39
5.39
5.71
5.62
5.61
5.53
5.28
5.55
5.36
5.73
5.63
5.83
5.48
5.67
543
5.39
5.61
5.55
5.50
5.55
5.48
5.45
5.45
5.62
5.51
5.64
5.65
5.67
5.44
5.56
5.64
5.50
5.69
5.64
5.47
5.53

7.92
8.02
7.71
8.09
19.66
8.26
8.00
7.78
7.78
7.69
8.00
8.05
8.39
7.94
7.97
7.91
7.88
8.04
8.14
19.34
8.16
8.17
7.82
8.17
7.82
8.21
8.08
8.32
7.95
7.87
8.02
7.94
8.15
8.03
17.10
7.98
7.99
8.05
7.89
7.97
8.15
8.00
8.70
8.02
8.00
7.92
7.74
8.12
8.10
14.67
8.00
7.81
7.93
7.96
7.80
8.01
7.95
8.88
7.96

2RAVSTKGASFLOW
2073120
2075785
2082304
2070829
2053391
2030544
2061664
2088017
2093920
2096864
2082125
2055186
2036019
2034112
2062400
2095069
2101408
2091141
2080095
2074921
2054752
2052970
2078390
2101069
2074656
2076435
2058058
2050028
2054016
2076944
2094197
2095151
2093792
2048672
2027219
2063673
2093486
2096677
2097165
2093056
2089041
2072622
2083426
2092822
2104248
2083805
2090688
2097896
2069312
2031331
2040361
2081835
2112652
2109957
2112292
2105783
2092251
2057040
2041722

2RAVSO2PPM1MIN

57.3
57.0
56.6
56.2
52.8
10.8
45.4
56.8
55.4
54.0
52.7
52.3
52.7

0.0
57.0
56.4
55.8
55.3
54.7
53.2
12.4
43.9
57.2
58.5
59.8
61.1
59.7
58.8

0.0
62.6
63.2
63.7
64.3
64.8
63.2
14.4
54.8
68.6
67.0
65.5
63.9
62.1
60.9

0.0
64.2
63.8
63.4
63.1
62.7
57.4
135
45.1
58.6
58.9
59.2
59.4
59.7
56.8

0.0
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07-Apr-11 20:58:00
07-Apr-11 21:00:00
07-Apr-11 21:02:00
07-Apr-11 21:04:00
07-Apr-11 21:06:00
07-Apr-11 21:08:00
07-Apr-11 21:10:00
07-Apr-11 21:12:00
07-Apr-11 21:14:00
07-Apr-11 21:16:00
07-Apr-11 21:18:00
07-Apr-11 21:20:00
07-Apr-11 21:22:00
07-Apr-11 21:24:00
07-Apr-11 21:26:00
07-Apr-11 21:28:00
07-Apr-11 21:30:00
07-Apr-11 21:32:00
07-Apr-11 21:34:00
07-Apr-11 21:36:00
07-Apr-11 21:38:00
07-Apr-11 21:40:00
07-Apr-11 21:42:00
07-Apr-11 21:44:00
07-Apr-11 21:46:00
07-Apr-11 21:48:00
07-Apr-11 21:50:00
07-Apr-11 21:52:00
07-Apr-11 21:54:00
07-Apr-11 21:56:00
07-Apr-11 21:58:00
07-Apr-11 22:00:00
07-Apr-11 22:02:00
07-Apr-11 22:04:00
07-Apr-11 22:06:00
07-Apr-11 22:08:00
07-Apr-11 22:10:00
07-Apr-11 22:12:00
07-Apr-11 22:14:00
07-Apr-11 22:16:00
07-Apr-11 22:18:00
07-Apr-11 22:20:00
07-Apr-11 22:22:00
07-Apr-11 22:24:00
07-Apr-11 22:26:00
07-Apr-11 22:28:00
07-Apr-11 22:30:00
07-Apr-11 22:32:00
07-Apr-11 22:34:00
07-Apr-11 22:36:00
07-Apr-11 22:38:00
07-Apr-11 22:40:00
07-Apr-11 22:42:00
07-Apr-11 22:44:00
07-Apr-11 22:46:00
07-Apr-11 22:48:00
07-Apr-11 22:50:00
07-Apr-11 22:52:00
07-Apr-11 22:54:00
07-Apr-11 22:56:00

169.4
170.5
170.6
172.9
1721
170.9
170.2
169.6
168.9
169.5
170.8
171.4
1721
1721
171.4
170.3
169.8
169.0
170.3
170.9
172.9
172.2
169.1
169.6
170.0
171.3
172.7
1721
1711
169.7
169.7
169.4
170.1
1721
172.2
171.3
170.6
168.7
169.1
170.4
170.8
172.3
171.2
170.6
170.2
168.8
168.7
169.2
171.2
172.8
170.8
170.5
169.8
170.1
168.6
169.6
170.5
172.9
171.8
171.6

57.77
58.10
57.97
57.85
57.73
57.60
57.76
57.99
58.27
58.61
58.68
58.40
58.06
57.62
57.75
58.01
58.69
58.68
58.53
58.38
57.43
57.67
57.92
58.54
59.32
59.10
58.87
58.73
58.80
58.87
58.94
59.02
59.01
58.78
58.55
58.57
58.74
58.91
59.18
59.65
59.41
59.17
58.82
58.47
58.61
58.79
58.96
59.64
59.41
59.08
59.16
59.25
59.34
59.43
59.57
59.52
59.41
59.31
59.21
59.14

5.61
5.53
5.53
5.58
5.72
5.60
5.65
5.77
5.48
5.49
5.58
5.40
5.79
5.43
5.58
5.76
5.57
5.38
5.64
5.40
5.82
5.56
5.71
5.52
5.42
5.41
5.43
5.62
5.63
5.54
5.45
5.75
5.64
5.64
5.68
5.73
5.72
5.57
5.58
5.50
5.43
5.58
5.71
5.52
5.57
5.50
5.48
5.47
5.47
5.40
5.59
5.53
5.72
5.53
5.65
5.42
5.47
5.46
5.47
571

8.02
7.76
8.04
8.03
8.01
11.14
8.07
8.14
8.01
8.02
7.90
7.79
7.98
8.95
8.03
8.06
7.93
7.85
8.02
7.83
11.04
8.22
8.02
7.85
7.92
7.76
7.77
7.97
9.12
8.16
7.89
8.15
8.02
8.07
8.02
10.60
8.17
8.06
7.99
7.85
7.98
8.02
8.22
9.58
7.92
8.06
7.89
7.95
7.89
7.87
8.11
8.07
8.03
7.99
8.15
8.00
7.98
7.82
10.11
8.12

2044436
2084794
2098458
2095562
2096096
2080216
2066081
2054016
2056971
2083104
2091632
2095412
2101134
2078464
2066823
2056253
2050871
2089683
2099059
2101769
2089535
2072202
2045891
2046231
2092692
2115277
2102274
2113134
2096927
2063247
2061796
2090173
2102665
2125888
2119808
2104183
2071616
2057088
2053280
2096548
2114554
2124263
2121173
2068255
2054240
2056199
2065108
2099919
2120414
2121397
2105501
2073578
2063968
2073662
2087828
2109133
2121637
2104503
2093489
2107047

54.6
55.0
55.4
55.9
56.3
54.9
14.6
45.2
57.1
57.5
57.9
58.3
59.5
57.5

0.0
59.7
58.5
57.3
56.0
54.8
56.0
141
46.7
59.0
58.3
57.6
56.8
56.9
54.3

0.0
55.6
55.0
54.4
53.8
53.2
52.1
12.3
39.6
51.1
51.0
51.0
50.9
51.1
48.7

0.0
52.1
52.3
52.5
52.8
53.0
51.6
10.9
40.0
52.3
52.9
53.5
54.0
53.1
53.5

0.0
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07-Apr-11 22:58:00
07-Apr-11 23:00:00
07-Apr-11 23:02:00
07-Apr-11 23:04:00
07-Apr-11 23:06:00
07-Apr-11 23:08:00
07-Apr-11 23:10:00
07-Apr-11 23:12:00
07-Apr-11 23:14:00
07-Apr-11 23:16:00
07-Apr-11 23:18:00
07-Apr-11 23:20:00
07-Apr-11 23:22:00
07-Apr-11 23:24:00
07-Apr-11 23:26:00
07-Apr-11 23:28:00
07-Apr-11 23:30:00

170.8
170.6
169.4
169.1
169.6
170.9
173.7
171.6
1711
169.9
169.5
168.5
170.4
1711
172.0
1721
171.4

59.28
59.41
59.55
59.69
60.35
60.12
59.82
58.55
58.87
59.20
59.46
59.71
60.32
60.12
59.92
59.55
59.18

5.70
5.62
5.64
5.66
5.63
5.34
5.40
5.73
5.53
5.59
5.66
5.69
5.53
5.53
5.52
5.64
5.71

8.24
7.94
8.20
8.13
8.07
13.70
7.90
8.03
7.98
8.11
8.18
8.13
7.98
11.29
8.00
8.11
8.10

2103697
2092041
2094216
2080124
2103023
2118208
2129552
2103621
2060028
2041098
2078277
2080800
2102753
2126240
2133005
2133027
2111360

60.0
58.5
57.0
55.5
54.0
55.0
15.7
49.0
61.0
58.5
56.1
53.7
51.7
53.8

0.0
62.3
60.7
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APPENDIX G — LABORATORY ANALYSES DATA

Gl



ANALYTICAL REPORT

CLIENT: TRC ENVIRONMENTAL, INC.

PROJECT: 178050: APS

ANALYTICAL SERVICES PROVIDED:

e SO3
(EPA METHOD 8A)

Confirmation of Data Review:
To the best of my knowledge this analytical data has been checked thoroughly for completeness

and the results presented are accurate, error-free, legible, and have been performed and validated
in accordance with the approved method(s).

Date of Review: April 21, 2011

J. Bruce Nemet

Quality Assurance Officer

G2



G3



Client: TRC, Inc
RFA #: 178050
Analysis: EPA Method 8A

Report Summary

Analyte(s) (mg)

Sample ID SO;

H,O Blank < 0.089
UNIT 5 RUN 1 < 0.055
UNIT 5 RUN 2 < 0.057
UNIT 5 RUN 3 0.154
UNIT 4 RUN 1 0.080
UNIT 4 RUN 2 0.097
UNIT 4 RUN 3 < 0.065
UNIT 3 RUN 1 < 0.047
UNIT 3 RUN 2 < 0.049
UNIT 3 RUN 3 < 0.070
UNIT 2 RUN 1 0.080
UNIT 2 RUN 2 0.057
UNIT 2 RUN 3 0.074

* EPA Audits are reported in mg/DSCM SO2



Client: TRC, Inc
RFA #: 178050
Date Received: 4/12/2011
Date Analyzed: 4/20/2011
Analyst: TCS
Analysis: EPA Method 8A
Analyte(s): SO3

Analytical Narrative

Sample Matrix & Components:

DI H20 Impinger contents and rinses.

Summary of Sample Prep:

Samples were final volumed in the laboratory prior to analysis by ion chromatograghy. See data for
dilution factors used in analysis.

Summary of Instrumentation:

Dionex ICS-2100 ion chromatogragh 25yl injection volume
lonPac AS18 4x250mm Flow rate: 1.05 mls/min
Eluent: 32mM KOH Temp: 30° C

Suppressor current: 85 mA
Limits Of Quantification:

0.887 mg/L SO,

Summary Of QA Audit Sample Analysis:

See analytical data sheets for results of internal calibration verification standard results. All internal QC
results within £10 % limits.

Summary Sample Spike Analysis:

See Analytical data sheets for results of sample spike analyses. All spike results within 90% - 110% limits.

Miscellaneous Comments Regarding Sample Analysis: (Note unusual catch weights, interferences, odd
sample behavior, and steps taken to confirm unusual results. Also note any deviations from standard
analytical procedures, together with justification and possible affect on results. Specify samples when
applicable.)

None
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Client: TRC, Inc
RFA #: 178050
Analysis: EPA Method 8A

SO; Analytical Data Sheet

S0, Standard Calibration Curve

Standard Manufacturer: AccuSpec my: -6.49E-05 R% 0.9999827
Lot ID: SC8350362 my: 2.43E-01
b: -9.61E-03
SO4° % Difference
Conc. Standard Areas Average % S04 from
(mg/L) Inj. 1 Inj. 2 Area Diff. (mg/L) Actual
1.00 0.2466 0.2518 0.2492 2.09% 1.06 6.46%
5.00 1.1894 1.1950 1.1922 0.47% 4.95 -1.03%
10.0 2.4012 2.3964 2.3988 0.20% 9.93 -0.70%
20.0 4.8279 4.8615 4.8447 0.69% 20.1 0.35%
40.0 9.5492 9.6726 9.6109 1.28% 40.0 -0.03%
Internal Calibration Verification
Standard Manufacturer: AccuSpec
Lot ID: SC8350362
Average % Expected SO4" Actual SO4° %
Inj. 1 Inj. 2 Area Diff. (mg/L) (mg/L) Diff.
ICV Standard 2.3994 2.4140 2.4067 0.61% 10.0 10.0 -0.37%
Matrix Spike
Average % Spike SO4 Sample SO4 Calc. SO4” %
Sample I.D. Inj. 1 Inj. 2 Area Diff. (mg/L) (mg/L) (mg/L) Recovery
UNIT 2 RUN 3 1.3619 1.3608 1.3614 0.08% 5.65 1.42 5.71 98.9%
Note: 1.0 mls of the above sample was spiked with
1.0 misofa 10.0 ppm sulfate standard.
Field Samples
Sample SO,
SAMPLE Inj. 1 Inj. 2 Average % Dilution S04 Volume Catch
ID Area Area  ND Area Diff. Factor ND  (mg/L) (ml) ND (mg)
H20 Blank 0.0375 0.0373 < 0.2492 NA 1 < 1.065 100 < 0.089
UNIT 5 RUN 1 0.1365 0.1440 < 0.2492 NA 1 < 1.065 62 < 0.055
UNIT 5 RUN 2 0.2281 0.2501 < 0.2492 NA 1 < 1.065 64 < 0.057
UNIT 5 RUN 3 0.7239 0.7084 0.7162 2.16% 1 2.987 62 0.154
UNIT 4 RUN 1 0.3551 0.3542 0.3547 0.25% 1 1.498 64 0.080
UNIT 4 RUN 2 0.4973 0.4929 0.4951 0.89% 1 2.077 56 0.097
UNIT 4 RUN 3 0.2493 0.2455 < 0.2492 NA 1 < 1.065 73 < 0.065
UNIT 3 RUN 1 0.1739 0.1756 < 0.2492 NA 1 < 1.065 53 < 0.047
UNIT 3 RUN 2 0.1015 0.2351 < 0.2492 NA 1 < 1.065 55 < 0.049
UNIT 3 RUN 3 0.1894 0.1908 < 0.2492 NA 1 < 1.065 79 < 0.070
UNIT 2 RUN 1 0.3296 0.3300 0.3298 0.12% 1 1.396 69 0.080
UNIT 2 RUN 2 0.2752 0.2689 0.2721 2.32% 1 1.159 59 0.057
UNIT 2 RUN 3 0.3321 0.3379 0.3350 1.73% 1 1.418 63 0.074
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Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

1 10 PPM AUDIT a

Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 15:15 Eluent Concentration (mM): 32
30.0 S04 32mM #1 10 PPM AUDIT a ECD 1
015s
25.0-] 3
1 <
] 2
il sl
] E
20.0 @
15.0-
10.0-
5.0
-2.0 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
1 4.10 Sulfate 18.001 2.3994

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 2528@1748369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

2 DIH20 a
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/21/2011 11:33 Eluent Concentration (mM): 32
0.500 S04 32mM #2 [modified by Resolution Analytics] ECD 1
500173
0.400; )
] 3
] 2
0.300— £
i (2]
. ~
0.200—
0.100;
0.000;
-0.100;
-0.200 ] ‘ T ‘ ‘ ‘ T ‘ T T ‘ T ‘ min
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 0.224 0.0375

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 2528(¢&8369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

3 DIH20 b
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/21/2011 11:42 Eluent Concentration (mM): 32
0.500 S04 32mM #3 [modified by Resolution Analytics] ECD 1
500173
] g
0.400— 9
] 2
7 sl
] 7
0.300— '
i N
0.200;
0.100;
0.000;
-0.100;
-0.200 ] ‘ T ‘ ‘ ‘ T ‘ T T ‘ T ‘ min
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.10 Sulfate 0.262 0.0373

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 2528(¢f48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

4 U51a
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 15:41 Eluent Concentration (mM): 32
160 S04 32mM #4 [modified by Resolution Analytics] ECD 1
6077S
i S
1 <
1 2
] £
1.00- @
- N
0.50—
-0.00-
-0.60 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 1.013 0.1365

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 2528 148369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

5 U51b
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 15:51 Eluent Concentration (mM): 32
180 S04 32mM #5 [modified by Resolution Analytics] ECD 1
8077S
) ~
1.50 e
1 M
2
7 sl
E
B (2]
. ~
1.00
0.50—
0.00—
-0.40 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 1.069 0.1440

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 2528/{148369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

6 U5-2a
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 16:01 Eluent Concentration (mM): 32
3.00 S04 32mM #6 [modified by Resolution Analytics] ECD 1
TS
2.50- 5
1 <
. 2
7 S
2.00— 5
i (2]
. ~
1.50
1.00-
0.50—
-0.40 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 1.716 0.2281

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281#48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

7 U5-2b
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS 4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 16:10 Eluent Concentration (mM): 32
3.00 S04 32mM #7 [modified by Resolution Analytics] ECD 1
00773
: 5
2,50 <
] 2
7 S
1 S
i (2]
2.00— «~
1.50-]
1.00-]
0.50-]
-0.00-
-0.50 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 1.886 0.2501

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252811 #8369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

8 U5-3a
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 16:20 Eluent Concentration (mM): 32
9.0 S04 32mM #8 [modified by Resolution Analytics] ECD 1
045s
| 5
| <
1 2
] &
5
6.0 @
i (3]
4.0
2.0+
\W/\J
-1 .0 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 5.436 0.7239

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 2528|48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

9 U53b
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 16:30 Eluent Concentration (mM): 32
8.00 S04 32mM #9 [modified by Resolution Analytics] ECD 1
00773
] 3
1 <
] 2
6.25— £
] (2]
] ~
5.00-]
3.75-
2.50-]
1.25-]
1 J\\
-1 .00 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.10 Sulfate 5.333 0.7084

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252811f48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

10 U4-1a
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 16:40 Eluent Concentration (mM): 32
450 S04 32mM #10 [modified by Resolution Analytics] ECD 1
5077S
| 5
| <
1 2
] sl
E
3.00— a
i N
2.00—
1.00
-0.50 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 2.706 0.3551

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 2528/ 1148369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

11 U41b
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 16:49 Eluent Concentration (mM): 32
4.00 S04 32mM #11 [modified by Resolution Analytics] ECD 1
00773
| g
1 <
] 2
£
3.00— a
i ~
2.00—
1.00
-0.50 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.10 Sulfate 2.666 0.3542

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281 1148369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

12 U4-2a
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 16:59 Eluent Concentration (mM): 32
6.00 S04 32mM #12 [modified by Resolution Analytics] ECD 1
004
] S
5.00 3
] 2
1 S
f 3
4.00 o
3.00—
2.00—+
1.00—
W -
-0.50 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 3.747 0.4973

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 2528 148369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

13 U4-2b
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 17:09 Eluent Concentration (mM): 32
6.00 S04 32mM #13 [modified by Resolution Analytics] ECD 1
004
: S
5.00— %
] 2
1 £
] 7
4.00— '
i N
3.00—
2.00—+
1.00—
-0.50 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 3.708 0.4929

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 2528 f48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

14 U4-3 a
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 17:19 Eluent Concentration (mM): 32
3.00 S04 32mM #14 [modified by Resolution Analytics] ECD 1
00773
5
2.50— <
] 2
7 8
] &
2.00— «
1.50-]
1.00-]
0.50-]
-0.00-
-0.50 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 1.877 0.2493

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252812448369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

15 U4-3 b
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 17:29 Eluent Concentration (mM): 32
3.00 S04 32mM #15 [modified by Resolution Analytics] ECD 1
00773
] 5
2.50 <
] 2
] 8
] F
2.00| o
1.50-]
1.00-]
0.50-]
-0.00-
-0.50 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 1.855 0.2455

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252812148369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

16 U3-1a
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 17:38 Eluent Concentration (mM): 32
180 S04 32mM #16 [modified by Resolution Analytics] ECD 1
8077S
i S
1.50— b
f 2
8
1 F
] ~
1.00—
0.50—
-0.20 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 1.109 0.1739

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252812#48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

17 U31b
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 17:48 Eluent Concentration (mM): 32
180 S04 32mM #17 [modified by Resolution Analytics] ECD 1
8077S
i S
1.50 3
f s
8
1 F
] ~
1.00—
0.50—
-0.20 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 1.106 0.1756

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252812%8369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

18 U3-2a
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 17:58 Eluent Concentration (mM): 32
1.20 S04 32mM #18 [modified by Resolution Analytics] ECD 1
20778
i 2
1.00 <
1 g
-.‘!
] 3
0.80— ~
0.60;
0.40;
0.20;
-0.00;
-0.20 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.10 Sulfate 0.746 0.1015

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281248369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

19 U3-2b
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 18:08 Eluent Concentration (mM): 32
3.00 S04 32mM #19 [modified by Resolution Analytics] ECD 1
TS
250 o
| <
1 2
7 8
2.00— S
i (72
] ~
1,50
1,00
0.50
-0.20 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 1.704 0.2351

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281248369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

20 U3-3a
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 18:18 Eluent Concentration (mM): 32
200 S04 32mM #20 [modified by Resolution Analytics] ECD 1
00773
] o
| <
o
) sl
1.50— 3
. ~
1.00
0.50—
-0.20 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 1.316 0.1894

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252812f48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

21 U3-3b
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 18:27 Eluent Concentration (mM): 32
200 S04 32mM #21 [modified by Resolution Analytics] ECD 1
00773
] 5
| <
o
) sl
1.50— 3
. ~
1.00
0.50—
-0.20 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 1.318 0.1908

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252812148369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

22 U21a
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 18:37 Eluent Concentration (mM): 32
350 S04 32mM #22 [modified by Resolution Analytics] ECD 1
5077S
3.00 ¥
2
8
| F
] ~
2.00—
1.00
0.00
-0.50 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 2.324 0.3296

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252812/48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

23 U21b
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 18:47 Eluent Concentration (mM): 32
350 S04 32mM #23 [modified by Resolution Analytics] ECD 1
5077S
1 S
3.00 ¥
2
1 £
F
i ~
2.00—
1.00
0.00
-0.50 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 2.324 0.3300

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252812f48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

24 U2-2 a
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 18:57 Eluent Concentration (mM): 32
350 S04 32mM #24 [modified by Resolution Analytics] ECD 1
5077S
3.00 -
| 3
2
) sl
S
i (2]
~
2.00—
1.00
0.00
-0.50 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 1.992 0.2752

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281148369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:04 PM

25 U2-2b
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 19:06 Eluent Concentration (mM): 32
3.00 S04 32mM #25 [modified by Resolution Analytics] ECD 1
00773
] S
1 b
2.50 .
1 5
] F
2.00-] N
1.50-]
1.00-]
0.50-]
-0.00-
-0.50 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 1.954 0.2689

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281$148369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:05 PM

26 U2-3 a
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 19:16 Eluent Concentration (mM): 32
350 S04 32mM #26 [modified by Resolution Analytics] ECD 1
5077S
i S
3.00 <
2
1 £
] F
~
2.00—
1.00
0.00—
-0.50 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 2.269 0.3321

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252813#48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:05 PM

27 U2-3b
Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 19:26 Eluent Concentration (mM): 32
350 S04 32mM #27 [modified by Resolution Analytics] ECD 1
5077S
| S
3.00— <
2
] k]
] F
~
2.00—
1.00
0.00
-0.50 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 2.258 0.3379

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252813%8369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:05 PM

28 SO3 MATRIX a

Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 19:36 Eluent Concentration (mM): 32
16.0 S04 32mM #28 [modified by Resolution Analytics] ECD 1
015s
R 2
] ¥
12.5- 2
. 2
B (2]
] ~
10.0
7.5-]
5.0
2.5-]
-2.0 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.11 Sulfate 10.138 1.3619

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281348369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:05 PM

29 SO3 MATRIX b

Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/20/2011 19:45 Eluent Concentration (mM): 32
16.0 S04 32mM #29 [modified by Resolution Analytics] ECD 1
015s
: 2
] ¥
12.5-] g
:
] ~
10.0
7.5-]
5.0
2.5-]
-2.0 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
2 4.10 Sulfate 10.188 1.3608

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281348369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
4/21/2011 12:05 PM

30 10 PPM AUDIT b

Sequence ICS2000\JOBS\TRC\178050
Column: lonPac AS18 4x250mm Suppressor Type: ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: S04 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 04/21/2011 11:52 Eluent Concentration (mM): 32
30.0 S04 32mM #30 10 PPM AUDIT b ECD 1
015s
25.0 2
. S
<
] 2
, £
20.0— @
15.0-
10.0-
5.0+
-2.0 ‘ ‘ ‘ ‘ T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. |Ret.Time Peak Name Height Area
min uS uS*min
1 4.09 Sulfate 17.752 2.4140

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281$f48369)



ANALYTICAL REPORT

CLIENT: TRC ENVIRONMENTAL, INC.

PROJECT: 182068: APS Four Corners

ANALYTICAL SERVICES PROVIDED:

L4 SO3
(EPA METHOD 8)

Confirmation of Data Review:

To the best of my knowledge this analytical data has been checked thoroughly for completeness
and the results presented are accurate, error-free, legible, and have been performed and validated
in accordance with the approved method(s).

Date of Review: August 22, 2011

J. Bruce Nemet
Quiality Assurance Officer

G37
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Report Summary

Client: TRC, Inc.
RFA #: 182068: APS
Analysis: EPA Method 8A

Analyte(s) (mg)

Sample ID SO;

U1-RUN 1 0.089
U1-RUN 2 0.065
U1-RUN 3 0.051

* EPA Audits are reported in mg/DSCM SO2

G39




Client: TRC, Inc.
RFA #: 182068: APS
Date Received: 8/19/2011
Date Analyzed: 8/19/2011
Analyst: TCS
Analysis: EPA Method 8A
Analyte(s): SO3

Analytical Narrative

Sample Matrix & Components:

H,O impinger contents and rinses

Summary of Sample Prep:

Samples were final volumed in the laboratory prior to analysis by ion chromatograghy. See data for
dilution factors used in analysis.

Summary of Instrumentation:

Dionex ICS-2100 ion chromatogragh 25yl injection volume
lonPac AS18 4x250mm Flow rate: 1.05 mis/min
Eluent: 32mM KOH Temp: 30° C

Suppressor current: 85 mA
Limits Of Quantification:

0.887 mg/L SO,

Summary Of QA Audit Sample Analysis:

See analytical data sheets for results of internal calibration verification standard results. All internal QC
results within £10 % limits.

Summary Sample Spike Analysis:

See Analytical data sheets for results of sample spike analyses. All spike results within 90% - 110% limits.

Miscellaneous Comments Regarding Sample Analysis: (Note unusual catch weights, interferences, odd
sample behavior, and steps taken to confirm unusual results. Also note any deviations from standard
analytical procedures, together with justification and possible affect on results. Specify samples when
applicable.)

None

G40



SO; Analytical Data Sheet

Client: TRC, Inc.
RFA #: 182068: APS
Analysis: EPA Method 8A

SO, Standard Calibration Curve

Standard Manufacturer: AccuSpec my: -6.49E-05 R 0.9999827
Lot ID: SC8350362 my: 2.43E-01
b: -9.61E-03
SO4° % Difference
Conc. Standard Areas Average % S04 from
(mg/L) Inj. 1 Inj. 2 Area Diff. (mg/L) Actual
1.00 0.2466 0.2518 0.2492 2.09% 1.06 6.46%
5.00 1.1894 1.1950 1.1922 0.47% 4.95 -1.03%
10.0 2.4012 2.3964 2.3988 0.20% 9.93 -0.70%
20.0 4.8279 4.8615 4.8447 0.69% 20.1 0.35%
40.0 9.5492 9.6726 9.6109 1.28% 40.0 -0.03%
Internal Calibration Verification
Standard Manufacturer: AccuSpec
Lot ID: SC8350362
Average % Expected SO4" Actual SO4° %
Inj. 1 Inj. 2 Area Diff. (mg/L) (mg/L) Diff.
ICV Standard 2.4715 2.4850 2.4783 0.54% 10.0 10.3 2.59%
Matrix Spike
Average % Spike SO4 Sample SO4 Calc. SO4” %
Sample I.D. Inj. 1 Inj. 2 Area Diff. (mg/L) (mg/L) (mg/L) Recovery
U1-RUN 3 1.3788 1.3794 1.3791 0.04% 5.7 1.06 5.5 103.4%
Note: 1.0 mis of the above sample was spiked with
1.0 mis of a 10.0 ppm sulfate standard.
Field Samples
Sample SO;
SAMPLE Inj. 1 Inj. 2 Average % Dilution S04 Volume Catch
ID Area Area Area Diff. Factor ND  (mg/L) (ml) ND (mg)
U1-RUN 1 0.3634 0.3505 0.3570 3.61% 1 1.508 71 0.089
U1-RUN 2 0.2945 0.2888 0.2917 1.95% 1 1.239 63 0.065
U1-RUN 3 0.2389 0.2381 0.2492 NA 1 < 1.065 58 < 0.051

G41



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
8/19/2011 11:25 AM

1 10 PPM AUDIT a

Sequence ICS2000\Methods\Sulfate
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 08/19/2011 10:11 Eluent Concentration (mM): 32
30.0 S04 32mM #1 10 PPM AUDIT a ECD 1
0155
25.0- g
7 [s2]
] 2
] 8
20.0- @
7 -
15.0-
10.0]
5.0
] I
'20 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
1 3.54 Sulfate 18.017 24715

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252814#48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
8/19/2011 11:25 AM

2 RUN1la
Sequence ICS2000\Methods\Sulfate
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 08/19/2011 10:21 Eluent Concentration (mM): 32
3.50 S04 32mM #2 [modified by Resolution Analytics] ECD 1
5017S
| 2
3.00— 1
] 2
8
. @
| ~
2.00—
1.00
0.00—
min
'050 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T I
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.55 Sulfate 2.237 0.3634

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252814%8369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
8/19/2011 11:25 AM

3 RUN1D
Sequence ICS2000\Methods\Sulfate
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 08/19/2011 10:31 Eluent Concentration (mM): 32
3.50 S04 32mM #3 [modified by Resolution Analytics] ECD 1
5017S
3.00 3
[a2]
1 2
8
i @
. ~
2.00—
1.00
0.00— j/\‘
min
'050 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T I
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.55 Sulfate 2.148 0.3505

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252814f48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
8/19/2011 11:25 AM

4 RUNZ2a
Sequence ICS2000\Methods\Sulfate
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 08/19/2011 10:37 Eluent Concentration (mM): 32
3.00 S04 32mM #4 [modified by Resolution Analytics] ECD 1
00773
2,50 2
1 o
] 2
i £
2.00-] &
7 N
1,50
1,00
0.50
] Ik *
min
'020 T T ‘ T T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T I
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.55 Sulfate 1.812 0.2945

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281448369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
8/19/2011 11:25 AM

5 RUN2D
Sequence ICS2000\Methods\Sulfate
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 08/19/2011 10:44 Eluent Concentration (mM): 32
3.00 S04 32mM #5 [modified by Resolution Analytics] ECD 1
00773
250 2
, 0
[s2)
] 2
i £
2.00 @
1 ~
1,50
1,00
0.50
] min
'020 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T I
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.55 Sulfate 1.796 0.2888

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252814f48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
8/19/2011 11:25 AM

6 RUN3a
Sequence ICS2000\Methods\Sulfate
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 08/19/2011 10:51 Eluent Concentration (mM): 32
2 50 S04 32mM #6 [modified by Resolution Analytics] ECD 1
50175
2.00 3
. o
1 2
1 s
1 @
1.50— &
1.00
0.50—
| min
'020 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T I
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.55 Sulfate 1.406 0.2389

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252814148369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
8/19/2011 11:25 AM

7 RUN3Db
Sequence ICS2000\Methods\Sulfate
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 08/19/2011 10:58 Eluent Concentration (mM): 32
2 50 S04 32mM #7 [modified by Resolution Analytics] ECD 1
50175
2.00— 3
[T}
7 [a2]
1 2
1 g
T @
1.50— 4
1.00
0.50—
| min
'020 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T I
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.55 Sulfate 1.398 0.2381

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281448369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
8/19/2011 11:25 AM

8 S0O2 MATRIX a

Sequence ICS2000\Methods\Sulfate
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 08/19/2011 11:04 Eluent Concentration (mM): 32
16.0 S04 32mM #8 [modified by Resolution Analytics] ECD 1
0755
] o
1 B
12.5- i
i 2
] g
1 @
10.0- o
7.5+
5.0+
2.5
- ‘ .
'10 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.55 Sulfate 9.768 1.3788

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252814f48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
8/19/2011 11:25 AM

9 S02 MATRIX b

Sequence ICS2000\Methods\Sulfate
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 08/19/2011 11:11 Eluent Concentration (mM): 32
16.0 S04 32mM #9 [modified by Resolution Analytics] ECD 1
0755
: o
1 o
b ™
12.5- 9
i £
1 @
10.0 “
7.5+
5.0+
2.5
- ‘
'10 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.55 Sulfate 9.866 1.3794

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281$148369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
8/19/2011 11:25 AM

10 10 PPM AUDIT b

Sequence ICS2000\Methods\Sulfate
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 08/19/2011 11:18 Eluent Concentration (mM): 32
30.0 S04 32mM #10 [modified by Resolution Analytics] ECD 1
0155
25.0- 3
1 o
] 2
] 8
20.0-] @
7 -
15.0-
10.0-
5.0+
'20 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
1 3.55 Sulfate 18.006 2.4850

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281148369)



ANALYTICAL REPORT

CLIENT: TRC ENVIRONMENTAL, INC.

PROJECT: 182068: APS Four Corners

ANALYTICAL SERVICES PROVIDED:

L4 SO3
(EPA METHOD 8)

Confirmation of Data Review:

To the best of my knowledge this analytical data has been checked thoroughly for completeness
and the results presented are accurate, error-free, legible, and have been performed and validated
in accordance with the approved method(s).

Date of Review: October 19, 2011

J. Bruce Nemet
Quiality Assurance Officer
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Report Summary

Client: TRC, Inc.
RFA #: 182068
Analysis: EPA Method 8A

Analyte(s) (mg)

Sample ID SO;
U5.R1.APH IN 3.899
U5.R2.APH IN 3.179
U5.R3.APH IN 4.065

U5.R1.APH OUT 0.423
U5.R2.APH OUT 0.330
U5.R3.APH OUT 0.242

U5.R1.Stack 0.362

U5.R2.Stack 0.251

U5.R3.Stack 0.198

* EPA Audits are reported in mg/DSCM SO2

G54




Client:

RFA #:

Date Received:
Date Analyzed:
Analyst:
Analysis:
Analyte(s):

TRC, Inc.
182068
10/11/2011
10/18/2011
TCS

EPA Method 8A
SO3

Analytical Narrative

Sample Matrix & Components:

H,O impinger contents and rinses

Summary of Sample Prep:

Samples were final volumed in the laboratory prior to analysis by ion chromatograghy. See data for
dilution factors used in analysis.

Summary of Instrumentation:
Dionex ICS-2100 ion chromatogragh 25yl injection volume
lonPac AS18 4x250mm Flow rate: 1.05 mis/min
Eluent: 32mM KOH Temp: 30° C
Suppressor current: 85 mA

Limits Of Quantification:

0.420 mg/L SO,

Summary Of QA Audit Sample Analysis:

See analytical data sheets for results of internal calibration verification standard results. All internal QC
results within £10 % limits.

Summary Sample Spike Analysis:

See Analytical data sheets for results of sample spike analyses. All spike results within 90% - 110% limits.

Miscellaneous Comments Regarding Sample Analysis: (Note unusual catch weights, interferences, odd
sample behavior, and steps taken to confirm unusual results. Also note any deviations from standard
analytical procedures, together with justification and possible affect on results. Specify samples when
applicable.)

None
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Client: TRC, Inc.
RFA #: 182068
Analysis: EPA Method 8A

SO; Analytical Data Sheet

SO, Standard Calibration Curve

Standard Manufacturer: Ultra my: 2.07E-04 R? 0.9999931
Lot ID: L00282 m;: 2.39E-01
b: 1.02E-02

SO4° % Difference
Conc. Standard Areas Average % S04 from
(mg/L) Inj. 1 Inj. 2 Area Diff. (mg/L) Actual
0.500 0.1330 0.1281 0.1306 3.75% 0.504 0.74%
1.00 0.2612 0.2602 0.2607 0.38% 1.05 4.79%
5.00 1.1884 1.1958 1.1921 0.62% 4.93 -1.45%
20.0 4.8745 4.8780 4.8763 0.07% 20.0 0.13%
40.0 9.8562 9.9306 9.8934 0.75% 40.0 -0.01%

Internal Calibration Verification

Standard Manufacturer: AccuStandard
Lot ID: 211055138

Average % Expected SO4" Actual SO4° %

Inj. 1 Inj. 2 Area Diff. (mg/L) (mg/L) Diff.

ICV Standard 2.3058 2.3366 2.3212 1.33% 10.0 9.60 -4.04%
Matrix Spike
Average % Spike SO4 Sample SO4 Calc. SO4” %
Sample I.D. Inj. 1 Inj. 2 Area Diff. (mg/L) (mg/L) (mg/L) Recovery
U5.R3.Stack 1.4498 1.4620 1.4559 0.84% 6.0 2.43 6.2 96.9%
Note: 1.0 mis of the above sample was spiked with
1.0 misof a 10.0 ppm sulfate standard.
Field Samples

Sample SO;

SAMPLE Inj. 1 Inj. 2 Average % Dilution S04 Volume Catch

ID Area Area  ND Area Diff. Factor ND  (mg/L) (ml) ND (mg)

U5.R1.APH IN 6.3498 6.5131 6.4315 2.54% 2 26.287 89 3.90

U5.R2.APH IN 51776 5.1515 5.1646 0.51% 2 21.192 90 3.18

U5.R3.APH IN 6.1160 6.0493 6.0827 1.10% 2 24.888 98 4.07
U5.R1.APH OUT 1.3143 1.2995 1.3069 1.13% 1 5.404 94 0.423
U5.R2.APH OUT 0.9623 0.9535 0.9579 0.92% 1 3.954 100 0.330
U5.R3.APH OUT 0.8909 0.9130 0.9020 2.45% 1 3.722 78 0.242
U5.R1.Stack 1.2604 1.2734 1.2669 1.03% 1 5.238 83 0.362
U5.R2.Stack 0.8584 0.8626 0.8605 0.49% 1 3.549 85 0.251
U5.R3.Stack 0.5866 0.5949 0.5908 1.40% 1 2.426 98 0.198
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Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

1 10 PPM AUDIT a

Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 10:00 Eluent Concentration (mM): 32
20.0 S04 32mM #1 [modified by Resolution Analytics] ECD 1
05s
i ~
1 <
B ™
g
) 3
15.0 3
10.0-
5.0+
J
'20 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
1 3.43 Sulfate 13.315 2.3058

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281$148369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

2 APHIN1la
Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 10:22 Eluent Concentration (mM): 32
60.0 S04 32mM #2 [modified by Resolution Analytics] ECD 1
1S
] o
1 2
50.0— <
] )
8
, @
40.0- N
30.0—4
20.0—+
10.0-
, ]
'50 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.43 Sulfate 38.843 6.3498

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281$48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

3 APHIN1D
Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 10:30 Eluent Concentration (mM): 32
60.0 S04 32mM #3 [modified by Resolution Analytics] ECD 1
1S
o
| <
1 ™
50.0 ®
1 £
. @
40.0-
30.0—4
20.0—+
10.0-
'50 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
1 3.42 Sulfate 40.422 6.5131

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281$f48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

4 APHIN 2 a
Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 10:38 Eluent Concentration (mM): 32
50.0 S04 32mM #4 [modified by Resolution Analytics] ECD 1
05s
b o
1 g
™
40.0- 9
T £
1 @
30.0—
20.0—
10.0-
'50 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.43 Sulfate 31.295 5.1776

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 2528(148369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

5 APHIN2D
Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 10:46 Eluent Concentration (mM): 32
50.0 S04 32mM #5 [modified by Resolution Analytics] ECD 1
05s
] ™
1 3
40.0 i
i)
7 8
1 @
30.0—
20.0—
10.0-
] \J
'50 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.42 Sulfate 31.071 5.1515

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25280148369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

6 APHIN3a
Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 10:53 Eluent Concentration (mM): 32
60.0 S04 32mM #6 [modified by Resolution Analytics] ECD 1
1S
] 8
50.0— i
] 2
| £
i @
40.0- o
30.0—4
20.0—+
10.0-
'50 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.42 Sulfate 37.152 6.1160

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252810#48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

7 APHIN3Db
Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 11:01 Eluent Concentration (mM): 32
60.0 S04 32mM #7 [modified by Resolution Analytics] ECD 1
1S
i 8
50.0—| b
i ™
] 2
£
40.0 @
30.0—4
20.0—+
10.0-
'50 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.42 Sulfate 36.674 6.0493

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252810%8369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

8 APHOUT1a

Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 11:09 Eluent Concentration (mM): 32
12.0 S04 32mM #8 [modified by Resolution Analytics] ECD 1
1S
) N
10.0- <
™
] g
i £
8.0 ".’
i N
6.0—
4.0
2.0+
'1 0 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.43 Sulfate 7.403 1.3143

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252810f48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

9 APHOUT1b

Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 11:17 Eluent Concentration (mM): 32
12.0 S04 32mM #9 [modified by Resolution Analytics] ECD 1
1S
i N
10.0 b
i ™
] g
£
8.0 @
B N
6.0—
4.0
2.0+
'1 0 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.43 Sulfate 7.352 1.2995

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252810f48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

10 APHOUT 2 a

Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 11:24 Eluent Concentration (mM): 32
8.00 S04 32mM #10 [modified by Resolution Analytics] ECD 1
00173
- o
1 2
A [s2]
] 2
6.25- £
] n
] ~
5.00-]
3.75-]
2.50-]
1.25-]
] min
'1 00 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T I
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.43 Sulfate 5.350 0.9623

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252810f48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

11 APHOUT 2D

Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 11:32 Eluent Concentration (mM): 32
8.00 S04 32mM #11 [modified by Resolution Analytics] ECD 1
00173
] o
1 2
7 [a2]
] 2
6.25 £
] @
] ~
5.00-]
3.75-]
2.50-]
1.25-]
] min
'1 00 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T I
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.43 Sulfate 5.299 0.9535

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252810148369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

12 APHOUT 3 a

Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 11:40 Eluent Concentration (mM): 32
7.00 S04 32mM #12 [modified by Resolution Analytics] ECD 1
00178
4 ™
1 3
6.00 ?
] =
, £
] @
5.00— ~
4.00;
3.00;
2.00;
1.00;
1 min
'050 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T I
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.43 Sulfate 4.769 0.8909

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25280f8369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

13 APHOUT 3 b

Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 11:48 Eluent Concentration (mM): 32
8.00 S04 32mM #13 [modified by Resolution Analytics] ECD 1
00173
] m
1 3
- ™
6.25— o
] 8
] @
5.00 ~
3.75-
2.50
1.25-]
| I
] min
'050 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T I
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.43 Sulfate 4.958 0.9130

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 252810f48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

14 STACK 1la
Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 11:55 Eluent Concentration (mM): 32
12.0 S04 32mM #14 [modified by Resolution Analytics] ECD 1
1S
10.04 8
1 2
1 8
8.0 @
6.0—
4.0
2.0+
'10 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.43 Sulfate 7.102 1.2604

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 2528/ (448369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

15 STACK 1b
Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 12:03 Eluent Concentration (mM): 32
12.0 S04 32mM #15 [modified by Resolution Analytics] ECD 1
1S
10.0- 3
| o
] g
8.0 @
6.0—
4.0
2.0+
'10 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.43 Sulfate 7.128 1.2734

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281 {148369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

16 STACK 2a
Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 12:11 Eluent Concentration (mM): 32
7.00 S04 32mM #16 [modified by Resolution Analytics] ECD 1
00178
1 ™
1 3
6.00— 7
1 2
. £
. @
5.00 4
4.00;
3.00;
2.00;
1.00;
1 min
'050 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T I
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.43 Sulfate 4.692 0.8584

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281 (#48369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

17 STACK 2b
Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 12:19 Eluent Concentration (mM): 32
7.00 S04 32mM #17 [modified by Resolution Analytics] ECD 1
00178
4 ™
1 3
6.00— 7
8 [
. £
. @
5.00—| o
4.00;
3.00;
2.00;
1.00;
1 min
'050 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T I
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.43 Sulfate 4.711 0.8626

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 2528 (#8369)



Operator:Resolution Analytics Timebase:ics2000 Sequence:S0O4 32mM Page 1-1
10/19/2011 1:34 PM

18 STACK 3a
Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 12:26 Eluent Concentration (mM): 32
5.00 S04 32mM #18 [modified by Resolution Analytics] ECD 1
00173
]
4.00 «?
o
1 8
1 @
3.00—
2.00—
1.00
min
'050 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T I
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.43 Sulfate 3.072 0.5866

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281 (f48369)
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19 STACK 3b
Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 12:34 Eluent Concentration (mM): 32
5.00 S04 32mM #19 [modified by Resolution Analytics] ECD 1
00173
i
4.00- v
] 8
, @
3.00—
2.00—
1.00
min
'050 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T I
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.44 Sulfate 3.127 0.5949

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281 (f48369)
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20 SO3 MATRIX a

Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 12:42 Eluent Concentration (mM): 32
12.0 S04 32mM #20 [modified by Resolution Analytics] ECD 1
1S
- ™
1 3
™
10.0- 9
7 8
] @
iy ~
8.0
6.0—
4.0
2.0+
I\/\
'1 0 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.43 Sulfate 7.962 1.4498

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 2528 (f48369)
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21 SO3 MATRIX b

Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 12:50 Eluent Concentration (mM): 32
12.0 S04 32mM #21 [modified by Resolution Analytics] ECD 1
1S
4 o
Q
T [s2]
10.0— o
1 8
1 @
. ~
8.0
6.0—
4.0
2.0+
I\/\
'1 0 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
2 3.43 Sulfate 8.015 1.4620

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 2528 (148369)
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22 10 PPM AUDIT b

Sequence ICS2000\JOBS\TRC\182068
Column: lonPac AS18 4x250mm Suppressor Typei ASRS_4mm
Injection Volume: 25 pl Suppressor Current (mA): 85
Control Program: SO4 32mm
Quantif. Method: 32mm so4 Eluent Cartridge: EluGen-OH
Recording Time: 10/19/2011 12:57 Eluent Concentration (mM): 32
20.0 S04 32mM #22 [modified by Resolution Analytics] ECD 1
05s
4 o
2
7 [a2]
f B
©
15.0— £
] n
a
10.0-
5.0+
'20 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ mln
0.0 2.0 4.0 6.0 8.0 10.0 12.0 15.0
No. [Ret.Time Peak Name Height Area
min us uS*min
1 3.43 Sulfate 12.933 2.3366

Chromeleon (c) Dionex 1996-2006
llya-report test3/Integration Version 6.80 SR7 Build 25281 (#48369)
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